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ll.'ollWN (Wave Theory Of Light) 
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13. *^^ i (Atom) 

14. ^.c®i<p5Pi^ (Electronics) 

15/^ffe 'G (M ImI (Theory Of Relativity And Astro Physics) 


facebook / gmail/ skype: -tanbir.cox 


Web: http://tanbircox.blogspot.com 

































































Want more Updates: https:// www.facebook.com/ tanbir.ebooks 


(Electricity): 600 CWT ( Thales ) W WW CT, CWft WlW W WT 

ww wit 4^# '5f^*tr ^<r w w wmr ««r w w i wr wr wtw |wr 

w?r i 4 i 

•gfcgttr^Wt: WT Wgtwa CWT <l¥Fa % fw, (7*M, fg?T *lf^<r W<T W ^3 W 

fjWTW(^(^WTWi^Wi^wrmwf<ffl^ c^gvs cstwc’wgrr 

I ^tWT^WTTWS i I *W\WF ^tw ^ I ^tw, Wm I 

^gR - : cwr *jR<nww •srqrto 1 wHrmr^f^ww cwwww, 4<m(WT£i^wf^(^*jRw^ 
GRtfwWW^ 1 I 


R^TJG^ (Types of electricity ): R^J's Tft WT - 

(>) f^ Rij^ (Electrostatic or Static Electricity ) 'Q 
(A) WT Rlj^ (Electrodynamics or Current Electricity) 

0) H?T WW WT OT fWJS, W ^rf% W* CWF W <?$ tWJ^W f^ WT I 

(O W^NR<H5R WT^STK^ WTWFWfW^WT I 

-mfe effife (Kinds of Charge ) : WT W- 

(i) Wl^*! 5 TTfST (Positive Charge )'G (^) T>f5? (Negative Charge ) 

&|psra Ri»ii| g f 5 T (Action of_Charge^ or Principles of_Charge} \ W*f?t fTtW ' !> I^~ V I^G < 1 1 R<P*)®T <K^ 'G twill's s f?t 

wiwr wr i 4 ^fwf's ^ti#s w wtfw 


_ 


>($=? 


i 


RnjG^ g,G <Sf l<R5 r j {Modern Theory QrElectron Theory Of Electri city) • ^ ^<inT '^^llG'fl GIG'S) <P 

^ wrr m\ *!f^s i ^r wt^t (Atom) i 0tfRr w?r fef%^ wrr fw *iwr$ 'srfwrar i fw 

CWT, WT fwt% WT WW CSgjiHW^ fww WT ^HTTI CWT *m<k WT WTPJ ^*T, fw 

I ^IvSTWT^# I^TfiN t TT 5 T $0®14da«T 

(Electron), Sft^R (Proton), R^IH (Neutron) I e 

cw ^ i cWt « R^r ^rr w i 

W w « R^3 gh c^t ^tw ^1 pt i ceffesT^r 

wr i ^iRRg4 Wfe w^n:«r cw atwrr ^ 

RS|>TllG5i< ^1RRG4 (OrWO ^ I 

t^r^twwr w i ^r ^ 1 

^ 4 >Sh ^r 4 ^# Wtr = i. 6 *io~ 19 c i 

W = 9.1><10' 31 kg I (Mm ^%T I 

Tv^IfWTl 4<r WTTf^tfw^Wl^ OT ^t^T^T « CGfl^T 



twt's 4^# wrr^ csrf^ w wf%r wlfw ^ i 

4 WT w I CWT %r "STf^® WT CGfl^W Wffww W 

W ^tf#® 'W I ^ WTPJF® ^T^W wffw Wt WM ^tf#® 'W I 

T#T WTC^R' ‘ ! TW < J^ CGfl^'SWt^' ^,C s 1<l\5*i'SWT , TW < J^ ' S TC 5 TT WfW ^ITCW I RRsfj ‘WTC^R' ‘ ! TW < J^ 
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i i (Electrostatics) 2 

wrR wr ^Rsrt i wf w wr wr ^*R tjUR w m ^w<wSw<i wf 
wraths RRsm c«tc^ ^w<wSh RfRrr w w ^trt i wf c*r to Vi<fc3*i Rfb^j 

TOfiJt'o $m<w3m« ^ijt w ifrem ww Href 3tf#» ^r ^ w toIBc'© $m<w3m« rtRrst ^otTst 

R#a ^T I WltW vs%^ WIW W I 

tt# CgtgRRg (Charge is Quantized) ; R<R[bfe>?) | «^Hm>v| ^Rw | 4 -jj-|vs>| FfW 

4 ^# ^C.«d<kQ-H 4<lR CsRw <£R\ 1.6* 1(T 19 Coulomb I 4 #F e W £fW W ^T W 

WR TO?T CTR q=ne (W I 4*!^ » ^ *R3JT I CW TOES KffR" RR R«Rbfe>ii R¥ wR ^ 

cwrRrfw 1 


^5% RRR {Electric Medium ): ^fW <Tf WWT<T R»I3~ f%f% <R<T ?T^T fR# gfto - Rw W I 

(<F) ^R^lp ( Conductor^ ): W-^R &«ilt>«i <p<ioi> <> ITC?r, ^slc^c^ *1 R<iIrI I (,<1*1 *1- 

*flW <1*Fttf, "5T#, 4&V5, WTt'sTR I 


0*0 ^^R^lp ( Semiconductor )•• 'SRjRcii ^sf^s, '5|T° J f*R 5 ' b'nlb'^i ^1c^c<P '5f*f *lR<il5l 

WI cw- Pilw, wrRfRrsr, ^fR <^»jR I 

(R) 'ora^ Rt ggRgtfr (Insulator or Non-conductor ) : TR-RR RRfcR RRjRcii '®R>% WR W^R t?«i 1 t?«i <p<i 
IRf RT, «fMW W3RR Rt ^*RrR <RR I CWT- W, ¥RR, tofR^ ^SJtR I 


ectroscooe): CRRWTRRWRHRr£ ff% 





W<RR I (i)f^?f«f|#RW« (^) Rf’fR vof^R*M W I 

^•cfofha vo^R^c^ Tf^~ (Gold Leaf Electroscope ): D 

R^T: ^r c Kf^ m>R)^R^H RR qftgR R5?f i£|^ 3R5% Z) ^ 

1 *rR<r 3i4R>lBc4 c<ir*r 
Tf^r ^«*r RRr c ^ ’sr^fifw 

w "w £fm wrt »1 (ttrt^ ^ ^trtRt 

« <r £f<R^ wm ^ ^thr * 

R5M>W5l 

^RRvsrW 1 R^R:RR|[R J ^R^WRfR(? c fR^’Rf<CaC/2R ,? IT^r 


R 


- wfe 
-^S^i^lUpf 


■ STj^rtrS 



TTT77 


^Rgfcft% : 


Rlw RpR: C^ mus RW RrT ^r ^fftRT WRT ^fftRT^T fsW ^rRTRI 

Wff#s ^®f ,? fR® <icsi?i 31<pR><i '®R>^R*^»i <icsi?i GTRR ‘ 5 1RW #R ^?T R?T W f^Rs 

wsfw f®w ^tri to to '®fy«<R*M 9^ rrt ^r i rR (RR^ ^ ^%^tr 

vs^ <^Rs ^ifNRR w 'Q vsRj^R^cf w ^ Rw Rfw rr ‘ 5 fRs ^iR" ^R ^r R?r w f^Rs 
^llRT^R vdR)<<R^H RR<[ R*tfR*# FR^f Rf#s | 
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i i f^?r (Electrostatics) 3 

^1&w> 4<i# 'ai'ojR'o ^wrt wrf#® ^trs fa# 

wrtt w i '©f\4 *R*M ^3rt *trs ijfar faafa *iffatffa ~*m ww ?Rfa*rrfw i cwm *trs wr 
<[^s ^ mm *ifarRr wm ^r ^r <rirrs ^ mm *ifarRr i 

C A B 

ZB 


++ + +) 
_ ±+J 


TRRRT fa#s ^<T fa# Wff#s TO <Tf*RRT ##© TO?T £f®RRT 

wTf#» TOfi> wrfw m^ ^rfaw wr i 

WlTf: 4^WWC^(3mfaRr^^WriRTR5T^WRT##s 
tot to i wstm 'ai^jRv© ^wrt wrw <rar 4^# *ifarff w .45 4<r fa# wrtt to i *rtro ^ erR^ to 
’•Hrot^'e.fffiliTO^TO^^tfaBTOi c*R^^#^TO^^TO^^5faw^R^wff#3R5f<R7r i 

TO ~EtW * ^^TW: w rf# *(fafa^r <3T £f^ TO^fr *ifafa^T tTO# <« (%*RRTR^ fe A 2(1$) (7it 2TR^" <3T 
wro to mm efffa wRR#t wro?r fa#^ 4<rr TOR#t wro?r wRjfaw smx 

XRt wm toto *trrt ^r ^ 4<rr to i fag - wrf# *ffaR^?r b £Rcto ^Rsf mrofr wto to*# towt faifar 
toto 4<rr wj<r to<t ^ ^ror <rrrs *het i 4 wro tot ctot wto toto strtot tot $^ 
^tot 1 

<I*(W1 ^PC 8 ! TO T>h5fTO : i£|<pfi> ?>iiws>3 "SlTWr Ca*lG*l?l 

toto» *far cron - w 1 

4W 1 t^fro; w 

^f*TRa ^^faTOTOaTO^frofa# TO7r^*rRTOf#^gTOt I 
orf&^^T 1 

farjsfa^r ^n^?r ’tfN^f ^rf^ ct, 3tw « 

|f^s ^ ~$ms, 1 4 « faift^ ^ «rr^m ^R^rif 

oi?r wf c^rt £R»R cpf^rr ^rm *rt 1 ^ ^rt ^t?r ^wfas ^?r ct, 'w 5 ^ wf ,s i1%5rR‘ t^‘ ! ifR» 3tw 

- 1 

^1^4 gj<p^|^ "^f^TRs ^faic<p ^*1!^!^ ^Ic^st i>lBns <p^ fa f: 

(i)T«f^TRs vof^^^er W^ msf FTfw M WV SfRR^r ^ ^rt^ W ^ -<& «f^r FRR^7I¥ ^CUt 

fa?r ^ ^ffw wr ^r 1 ^ <R^ <Sf 3tf#s t^Rr^ ^ft^r^r "tot 

D ifi^ - WRTf ^T (RRT I'ajf^ 31 <pFsc<p »rr <pw (f53T-^) I WR^*t eff^RTRT ^RT 3R§T ^ <i f‘ !> rR® 

^/rs ^ wifi t e Mw ^sim wv ^*tr* ^ 

I ’?*f 9 ffas?r ^RfT^ 'RR^' <icsi?i fas^ l^ci-si ‘ 5 ff^s ^RTR5[^ ¥fW i5^s ^ <i f‘ ! Tf^s?" WlM 

‘'ff^' I 



^ifsi 3£aT 




WE 1^5 




(^) 4<r w a -c^^ caw vs%t^T 3i4Fic4 w to ^ wr <R 

^TfWM -STTfe m W<T ^ 3R^T WRf W W W¥ (7R7T W<T (f53TW) I 
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i i (Electrostatics) 4 

(vs) ^rr w a /r r <ro ^-rswtr tRfi^ rrt w (ffcar-R) i rr#r *r a r^r totfrw 
rrrr rr^r rrr1 

(8) rIrto twR^- w ^ -cr rr#r Ir# w rIrw RRfw *r rr^/rt fRTOR tot *tw ^w 

RTO i wf^jr WRf Rtf#® toHfsw WTOt^ Irrrr m tot rtcrr to(trr-r) i ^rizr 

Rrf#sRRtwi 

voilc^^f gj-^iilii RfolRr vgf^iR^i <iaic<p TOI|v3|<p i>|cvbt &lf#® (i)TOHr® RfesfRTOt iisic^ *R|v3J<p RtW 

Rf#® rrr wv sfRrcsr ^r# w rw w^ -cr w*/RRfR rw? fro to rRRr s^rr^r^ rtc#R f#® rrt wi 
^rr «Sr Rf#® rw ^1Bw> ^ft^r^R vsfvb'kR^H torr^r d ^r fR #rrtw cw rr11>rirFscr 
(fi^ro?) i rk<h sff^rmr fMws rr tot rw 4 r° TOf^F® ^USo® ^ wtw wr i rt® to >H©?|vat*( 
wm rsrr ^tor tot frorotR wv TOfw® ^ rtr to i TOfRTcRR rtoir Rc#r rrcr tor 
I®®c?h fi^Rc® w^R^^R^TO'TOR^RcwRTRRrcRt^fwTOi 



■=—D 


• A : 


« 


S7Y7? 


(^) 4R RR A -CR R -RCR CTO ®fRRfTOR TOR R3#CR W/^WM WV R® RRt ~R*f RTO Rf RRCR 

fsw ^ wtair rto r# crcr wsir R^f to £KfR® rto i Rsftk ww rrt R«fws w rrr^t-rc^ 
rtcr ctorcr (fM-R) i /l? 


^17 


(vs) v£)^w RR ^ FR R RCR CTO ^-RSWTR fRfi^ RRT ^ (fgar-sf) i <ro R^#R RR R#TOT A TOR *R RC#r 
TORCR ^lRf®C® TORR I 

(8) WRtatoR^f^^R^MtoRR^’SR:*0‘W 9 (Wlf^¥’fv5Rl 

^ c \m^ Ffw Rf#s ^«f^w fR^ c r ^fsw ^ ^r(fe-^r) i 

£ff?rr?r w fiw Rf#® wr ^?r i 

^f^gfWtR gRW; Rf#® TO Wff#® TOR^ ^RR I WRH t^^flR® *# 

RU^Rf#® TORY'S WRR'R TO I ^5?ltt TOR'R ^mt %®t¥ TOl^ Rf#» t% wrf#® v®T (Rff RlTT RTI tw ^Tusf 

Rf#® ^ TO ^fTO^TO iTO^T TO I v5^# Rf#® « Wff#® TO^ TOT TOR'S tRTOT ##s ^?T RTI 

TOTOR tRTOt TO RiTOfw TOT t^fw TOt TOt RR (R, TOW RR 5 # RW Rf#® I tWR 6 ^ 

vsf^Sgf^vsR f^f*bvj>\j><| SRTR I 


WM RR: IW RTWR ^ fw^RW RRTR®t WTOR RT tTORR W RR RWTOR RiTOfWR ^RRRR 

RRT^Rrfw ^R° tm RRJRv®t ^(.^<1 TOfR RiWRRffw ^ ^RRRtW TOR RSRRR *m WRT RRRR f^Rt TO I 
RTNTT: r/rrIr CRRRTWR^ I Rf^TORRlRRR 

RRfTO Q\ S 0? illR^ lilTW R^<|v®l r I RRRWR RITORIrR RTRRR RR , ■-■ -, F ,.---?, 

tv B 


F WR, fRWR ^JRRRKR feRf%T RR F oc Q A Q 2 RRR r f^R RKR I 

1 


Qi 

a(A 


Fee— RRR Qi, Q 2 f^R RKR I i£|<M <?(.<! Rl^, 
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i i f^?r (Electrostatics) 

F ozQQl- W Ttf*r #[^ %T I 
r 

=> F = c#- 4*rn?rc i 

r 

4^ e 0 

4*rR?T, e 0 - ’SfTW^ Ooi-HWffim WTI e 0 4<t 5.554 x l(r 12 C 2 N-'m 2 i ^ tWf SI 

^W<l ^4?T <Pf^T, F = —-—4*rn?T, —-— = 9x10 9 Nm 2 C~ 2 I ^T'SfTJJR WK 


An e 0 r 


An 


*Brft<^R><i> Rff*r§ ^ht ^jtwt f »iw<i f = —-— 


An e 0 K r 


si i 


: 's 7^5# ^rqrw i c«n^ ^ pxyo 9 ^r Rwr ^ 

3 

%y 


1 i 


^5%s^g; 4^# wm Hsftct <Sf £t^r<r twm ^ ^ i 

^t^g^ ^gf^OTCTRf (^FtR*^® 4^ <XIW <FT ^FT ^?IOT ^ 


\ c^eN^w* e to swr^st^r i 

p 

g 'ai'oj^w £ = -J- 

7 VC‘ / i^f^PTO 2 RT (^^^ 2 rfW 2 xl 0 5 A^C / ^^^<[f% PT,Wf^p 1 C <TMM ^ 2xl0 5 /V^T 

<PW I 


R**j t>Ic^sf^ ^*9 ^jva^c^c^ C4>R R*»ffi dhcim jjfifgjgt ^iC'i <pR K *t?1<R>'yFs<p .^pW C^K ' s Tt*uc a i A 
R^C'© +q *|RrR" FfW sieves?. I A r ^flC^ C^PT P ^sf^s, sfR^TT E <MG^> I P R'^G's *R 

Hus??r $*et feRN ^it && ^ t^r t^Tjfw err^u i 


E = 


qxl 


4n e 0 K 


4n < 




T 


^ K=1 ^T £TR/m *tf*r E = —-— 4 ?.<l^R)<f err^U 4^# C^t<r <ffRt l ^ 2TT<R^H ^TH « 


4;r e 0 r 


tw ^STf^ I *R ^fw CT 'aife^T ^«T v =N^t v »<l '©T ^ R•$(.'© £TI<IC«1J51 '3|R»^T I 


qxq 0 


An > 


^ I W[, 


F = Eq 0 ^r«frs, sm,£=- 

4o 
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i i f^R (Electrostatics) 6 

t^fR 

’sf^tRaRRM I T^Tf^+q RfRRR FfW ^^R4<1 (RRR R^Oa R'MR RRS 3 R RRrR w, 

rs^rpthr, ^ t^jR R«r, v = — R'ow* ^rr* i R^t* frfrt ^ wr ^r i 

q 

fR»R ^rr c^tr Rtf*t i 

c^!%: ^%f WW 1 C^tRhjCxs orR^s^ 1 $ fR'tjR fRsRtR 1 Cv\*s 

tR«R RM I (RRR R-'j* tR«R 20 (P»tR> <l«U'a <(f% TR, TjR^ 1 ^sT? RfWR> C^jRxP TT^ftRR R^s 
^TR^RfR20 ^T^RfR’^rrfW^Rl 


+</ RtW r W fR^RR Rtfif Rt°TT R#: R/R R#, ^ 'sf^RTRTRt°R J RRf§ <RR RTRRRR P R 7 *^ 4R# W 
RfW +q 'RRRpa I P R^oa ^ RfW +q 4R WRT (T^ftR P r ^<1C^ Q R-^oa R«R V R^R ^G'a R£R I 

pq (RTRr^r r rwrR^rrtrr I 

RRtRRJ, Q R*^a 4R# 4R? 4^«Rl^Rt^^T 9 R^Rt^rtlPR'tt,t'© +?RWMgR^ 4R^ 

mw$ ^rr £f^ rr £TRrt e ^t, e = 


1 _ _9_, QRRRIRRter RRIR I ^RRgR 7 ^ 

4/r e 0 K r 2 

4R^ R 7 ^ P Rt^ QP RRfR?f 1R w dr RlRRR RlRtR S R^ ^R/Pa Y 5 s * Q ^jR R»R 

RT<Rl </F 4R RRR I dV = 4RR* RRW W§fa ^RR fiwP%T R«T >< RRRR fRR RRSRR $W I 

Rf, dV= E x dr cos 180° [ RR « RRR RR’MR R^fN^lt RM 4WR (RRR 180°] 

RT, dV=-Edr 


:.dV = - 


1 


—j dr ^RR '5pft s T ^ cc CR^ r = r RW ^1*1 IR R£RT ^R/RPs’ RftRRR^ 


4k e g K r 



rsrrrrrcrr^:, [ V dv =-f 

JO Jo 



P 

4 


>t 


-*1 


R 


4 n e 0 K 


=»F = 

^F = 

.'. F = 


q 

4 n e 0 


4^- e 0 AT 


j_ 

r 

J. _j_ 

r oc 


^-- RT^RT^RRRR^;, CW0 tR^RRRR^R, 


4^- e 0 K r 


F =—-—- +^RP^TR^r^R^R«WR RTRfRtRt I 

47T e n r 
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i i f^?r (Electrostatics) 


7 



E 

- > 

S 

E 


? 

s 


E 

/ 

-> 


c^gf: cwrm 's fw w 

'S fw faijfw war I 

^«T I 

W^rt: 

(^) ?.<i Tijfw w<r*rt ?.<i Tijfw cw ow w c?nt 

m c^r R^cm> i 

0*0 -5\$ (gps 

$ *t^T> c*r *w'sn^t i 

t<miR><P <^13*11^ (i) 'fcmifcxi 5 ^®T C^IT 0*IM W C^IT I 

O) i 

(\s) Tjfij C^?Tf «1<1^|<1C<P C^f RT I 
( 8 ) 1 
O) ^t c^rm ijt ern^ ^ i 


*ftW: «lG«|§)t\o ¥f5t 7fw?r « <R?T I ^ *fHf 9 ftf*r c^r 

4w<r w^?t wf (Tjt^, w, mf^p, 

XL-P 

c^r *(§<ffft<r c*r <tf|stgfe^R ^ ^iQ<iii)<i <r?t i «n««^>M» c^mt 

sm*\ WT^f I C^T *ll^l§l« 9m F^ 5 fR^%^ 7 s ^ Q ^ 5 fR^^r w ^ 5 fRfW c = — 

^QT V 

^ I sfRf^sf I 

Yo; 



^rrerns: <?m *iR<n5l« f^ i c®i*i> ^f i <pw ^rsf rtcr wr ^ *i%t% 1 wrt^ *rra^ 


wr i 




vil^l^iNIvb'; C^T *l§<ffft<r f^T 1 ^?H7s #f 1 <pT? ^ ^TTC^T W <Sf «fl<M^>M> 1 ^RH^ 

*n?^ wr i i ^rwr^ io rw 4 R> l ^ci£h'i<( s ji?iv 5 ' *n?^ wr i ^f ^i?t £T^t*f wr ^?r i 

1^=10 - 6 F I 


cRKl^m *iR<il|N *tN<i>c^ 1 to= ^ ^ ^ 'srr^R^r r crmw a 

^ <&% O tSRK C*tH«»1k'0 +Q ^l%5rR FfW ?m%, I s#, CRTR/^ 5ff^^ C <£RK FI «f1<l<Pt^ 


C = y 


:.V = 


Q 

C 


( 1 ) 


CRf«TC^ £fW Q ¥fW ^H'o|c<i ^c?i i£|^ vs^scth^ <i«iw^rt ^^TT 
CRTR^ ^ Wfe ^C?T ^ l ^TC<MT 

^ i wr ^sf c^- *rat "^rm i 
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i i f^?r (Electrostatics) 

1 2... 

r 


4n 


•( 2 ) 


Q 



(i)«(2) w *nt, S- = — 

C 4n e 0 r 

:.C = 4ke 0 r ^T|[' 5 Tf s fTW C^MWsr I 

^ *JtWT K T^W ^11^4^ I ^ W WffW •’• C = 4n e 0 Kr ^1 

*Rn^ijjFo^ ifW I 4;r e 0 K ifW, WT Coer I C’MWsr 5ff^ 

^Rt^TlRxp I 

ggjggtg jtg; *rt<rc^?r gtggggg 

^T l ’TT'® i£|<pfiSoD T>fW (TT'QTTf 'Q '5t 5 1^1^c<p '^- 7 IX.<f'S 9 l ■'IT 5 ® ^<i 

2fr®T^1^ w«£ m\ a 4<r 'stfm ~3\% i m *rN^ n *tNt> i 

M t&s^TlW <ica?i ^Tf^f^U +Q HW Fff#s WT ^?T I N 

^ 'Q : 4f^m <$tfc *ri^f /v*rNi>^ft?r gp 

^rf^r fs? «n^t?r w $w«w3h £Kf^s ^csr i R>'©t<w «$tfc w 

^ ^r wr ^tc?k^Pt ^ts^k t%¥ wr ^ aw ^r mr^r c% ^ i 

%h'Q *mt: <n<M>lfai g|frsj4>fl? *rrre<t W4 *m =^ ^m*\ m^wm q i 

MxdVIlRl^ 1 ^, cr = -^ ^T, gpkf.(!) 

4 dW 

m'qn ^#<r'wt^r*rrsfox f^t, 
v= }pr5\m<p n wM^rr^^^»^vD^s^gf 9 
=^> f= enw x T i^‘ 

:.V=E*d . (2) 

tw, m ‘ 5 ff^s <7 ^«t 'jkw a r«tr«t ft#® ^ 

'5'w c^wr c*^ i ^rtwf wrf^" £|c^j<p w-t^rr i ^sfl; a- ^Ts 1 ^ ^«t- 

(RfS'^T C^im ^S|JT = 2ffw, E = — .(3) 


^fRw, c = — 

V 


^c = 


=> c = 


crA 

Exd 

crA 


[v V= Exd* Q=oA] 


xd 


E = ^ 


C = 


c 0 

oA 


oxd 
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i i f^?r (Electrostatics) 

A 


C = 


<rrp ^lihr wu k *rr*o*rKm c^r ^mtxsr 


K A 

sflw? K'SH^fw’ftrn c=- 0 


.-.c = 


t/ 


^tPrsrf^TT i 


[■.■s=Ke 0 ] 


w 4^# 'srtar sfRr^ ^mr?r wrm *rrsfoi « wt*fTG7<r 

c^r^'oh <n<M^>w> *mtm i^sfRr^^T i 

^mt¥= ^fRJT^wrRf^WsT; W- 

(i) < 2 # ^w?r (^) 3 Tsnwi«T ^wtrr 

72# >wim ?*» Gr^mr^r sm *tt *iitf 5 ?r*nw *ir ysr nr*, ^ *ir ^rr^ 


T^T ^S #f Q i'ST *m^ >*T *TTGs 2RK 

w ^r, w ^r *ttgs?t t%^<r «$tfr - q fhs? ^rf^ 

tiRt +Q FfW 5f^7^ i^T *\m £RTf^^ I 4 £ff?rm 
tt*T3T^f% ^rn^ i ^©ir £ff%^ ■'it'® +q 

^RT’TT'S - Q FfW «TF» I *flW *fF» ^GtT 
*IT*far ttrTWT Vi.Va,* V 3 ^ WT <2# W» ^ /C? 


© 


4 


+Q 

c^ 

+ 

+ 

JO 

+ 

JO 

+ 

+ 

Q +Q 

+ 

+ 

Q 

A 

+ 

+ 

+ 

V, 

B C 

+ 

+ 

+ 

V 2 

D E 

+ 

+ 

+ V 

F ^ 


Q_ + Q_ + Q_ 
c, c 2 c 3 

1 1 1 ^ 

- + — + ^\ N 


<*rat c^’ir^ f^*rtf^^<r, 

V=Vi + V 2 +Vs 

=>e 

C s 

J_ 

^4 C, C 2 ^ 

sf^7^ n «nwr 

<v$N i 


^ir 


© 


v=Q 

c 


.-. c, =- 


1 




- + - 


1 


Q c 2 c 3 


-+ 


■+- 


c„ 


^Rl^H ?mfc¥ w *ttws : gt <ow® sflwsT^Tfa 07^#^ ntwerr 4 ^# R^gs 

^r^K^mm^Ti ^rsiT^t^T ^tsrt?t cwt 5 ? 

^r, gktgt tpwwp mw$ err^ <*rat ^ 

1 +q 

spm wr ^gt 4 wnh *mw7Grm s =r^w ^ to i 

"# wr^rf^ *#3TFT Qi, q 2 , q 3 ^t ^ o# ^fw 

6 = Ql+Q2+Q3 . (1) 

^C p V = C 1 V + C 2 V + C 3 V [vQ = CV] 

^c =C! + c 2 + c 3 
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i i f^?r (Electrostatics) 

c =C!+c 2 + c 3 +-+C n ^wr° ^rr \ 


10 


^rjfw CTO ^rfsfc'a «TR^ I ^TT yrf#s *ThG<M *1% I 

c Rv»w<i ^tr = v 

*ttfs' aifoR^ dQ ^rtwr^r^rw 

dW = V'dQ .(1) 

dQ 4%^ ^sf jy^em wr fas* dv' 4%^ ^R<jF»m> <m\ ^rm, 

dQ = c dv 4*rn?r c \ dQ 4<r *m (i) ^ nfc, 

dW = V'CdV' = CYdY .(2) (2) ^ V' = 0 W V = V 

to cs# ^ mm nt's-m ^rm, 


V V 

W = J CV'dV = Cj V'dV' 


w = c 


(?# Y® *tf^rK = ^t1#s 

.-. ^ti#s E - —CV 2 =-QV = -0- 

2 2 2 C 


>' 2 " 

V 

fl , 1 


= c 

o 

1 

N 

^ 1 

_ 2 _ 

0 

l_2 J 



(& 

§y 




& 


prefer m ggg> s c^FTFrfw wwi i 4/^wBrr 

af^^^f^fl A C%fl*P«l ftf*l§ (TFKWRr^m 0 44^ ^44 ^ Wl<r CT C^tR^O Wc4?T^r 


cr = 


¥lw' 


C^^p«T 


Q _ 

= — , (3m~ 2 


gftWS ^ r C^PT C44<Ft?r *|R«I§R ^T Q 44^ ¥f5? I C^tFR^RT ^TW<NT ^ 

mm* t44s w 44 5 j 4 ^r i c*rwr 44 c4*R4?r c^- - 5 $ \ c?tH4 spm 

4w c^^g - c<p^l^s 44 Rwoir 44 4 * 1 454 ?. < 4444 ^ 443 q 4w ^ c^^g - t4g; 4w 44 

4444 <PW I 


w$m c4^4&sr 4^4411, e = _^..(i) 

4n g 0 r 2 

4th- 2 44T (4R4 C434*f I 4^4 = ^ 9ft*$ E = 


e 0 A 


a = — .(3) 

A 
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11 


rsNrr (2)« (3) *n$, e = — ftp# rrr i crrr# Rft k ifw ftftii Rtwr rrsh 

e o 

RR W, *lfsH»ti3 ^f^aftw, e = —^^^fTRRRRWR^l 

e 0 


^ftRtfW 


Permittivity or Dielectric Constant): 


r crr wrhrr rrt ftftfc ^rtstr fiwr%r rr <£rat ^ ^ wrhrr rrt «Sr ^ ^rt 
crr rp wr rirr ?r??iTr 4t3RR??i3TCR ^ rrtcrr ^rr ri rrtrpi' 

<ic«i I ^R> K RtRT fiRT*! RRT RR I *Rf RTR, F 0 = "^ftT RTRRR ijft RRIg*^ RRT ftiRP^T RR I F m = TR CRR ' 5 lT s ^TC 5 T 


^ ^ rrrrr 'sttisjt ferr%T rr i k = RtwiR RRi?,<RifcR rrr i :.k=- s - 

F m 

crr ^siM c«w crmfst « ^rt rtrrrr crtriwr w$*Wv 4R# ^r ^ur 3R rs.RjIpr «£f 

fw %n£<mjfc><i> rt 'srr^rrsrr^ rir i k trri £W*f wf rr, crr rtrrrr cw 


CRT 5 tJ'af=e'3 ^RXRRTCRR (RRR CRTRRT =< 


:.K= — 


rrrr ijfi> rkrr rrt rtrr ri ?nwr cr rirr^ rP3rt rr rr wr wr# ^rr c*m wrr RRT«f «nwr 
RtRRRWfR CRRCR% I Rl^HttUI 'STCSJT WRRT*1JRRl RRGR RtRRR, C o(^^*TlRJR ^TRRCR RtRRR,C RCR^t 1 ^ 
RRRGRR ^[RR R#T 4R# 3R R?RJT I ^R R^RJtR^ j^WlR RRl ?.<l^4> Rl RlRfRR 

RSR I (TmRlWRRKRftR (RRRRTRRT, k = — 

c 




© 
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w 

(paper SoCution 
i i (Ql, Static Electricity) 


i i WKTRT WIT 100C CWF lm ij^r 


^imrwtRr, 

i q 


E = 


4ft e r 


= 9x10 9 x^ 

l 2 


4 otto, 

Wf, q= 100C 
r = lm 
sfftMT, E = ? 


= 9x10" NC _I (Ans.) 

* i *rt® sttwra 2 rf% *rtt®?r l.5m 2 

^imrwtRr, 

e„ A 


„ 8.854xl0“ 12 xl.5 _ 

=>C =-r-F 


WSTjwT, A = 1.5 m 2 
d = 1 mm 
=lxlO" 3 m 
*rrw+, C = ? 


^v = ^v 

60 

.’. V = 60 V (Ans.) 

a i f%j# (TFffrFF R-^t's ww 3, -6 7 Coul 

W5f '^T' P T 5 T WT I ^gsf (.<i>lR<P R'*j(.'s W& FtW '^T' p T 5 T <PfK.°i iTf 
cwet R®^"^rt 

WS?, qi = 3 Coul 
WS?, q 2 = - 6 Coul 
Wf, q 3 = 7 Coul 

WT <|# ^jjsf t.<p|R<p Rtjc'a q 4 = q WSr <p-fi(,^=> l 
WtRt, 2 jR>fD (,<p|R<p Rij 

COW (.< 1 + 23*1 ' 3 T 7 rR, WT +R (TT? ‘js'f r I 



lxlO -3 

=> C = 1.328xlO“ 8 F (Ans.) 
o i 1.0 m^1yRf*lt ?*ft i W2ra' 2rf%fi> C^RRT 5.0x10' 
9 C bte itm 7 ? <pst i (.<p(.^j R®<i RrOrr ^*r i 

^wrsrrwtRr, 

1 q 


qj^refsTWC^t^T v, = 

4n: 

q2 isw (TWEf R®? 

fO) 


V 2 = 


1 


V = 

4ft e 0 r 

fesT^ptft, 2)f®n5 c^KT C 5 *!^ 
T+cg*r w r = AO=BO=CO=DO 
A AOD V-s AD 2 = A0 2 +D0 2 
AD 2 =2 AO 2 

^1 2 = 2 AO 2 
1 


AO = —j= = 0.707 
V2 


<4 Rico, 



q 3 ww (.+(,33 R®+ v 3 = 

i# 

5it®r*r w c<rc^ R®+y = 


4ft e 0 r 

1 q 3 


4ft € 
1 


r 

q 4 


4ft i 

V, Vi + V 2 + V 3 + v 4 = o 

1 


_ (oi +02+03 +q 4 )-0 


q — qi — q 2 — q3 — q 4 

= 5.0x10' 9 C 


.-. V = 

=> V = 


1 


4ft e 0 
1 



4ft' 


v AO AO AO 
4q 

x —— 

AO 


=> V = 9x10 9 x 4x5x1 ° V 
0.707 

.'. V = 254.56 V (Ans.) 

8 1 50 <mwwfe2|f^R1^720CRW2|<rlft^<m 
WT c^toc^ ^ 21103*1 R®<i nrsRo foOrr w 1 
«ny*rT wiRr, 


4ft e 0 r 

w—^-(3-6 + 7 + q) = 0 
4ft e 0 r 

3 — 6 + 7 + q = 0 
=>q = — 3 + 6 — 7 
.'. q = - 4 Coul (Ans.) 

'b 1 16 qF 4 <r 22 pF ot*rc^Rf^^qt*rc^(^ 
IpIT OlWf 
^rfsfftwifo, 

J__J_ J_ 

c c c 

'-'s '-'1 ^2 

1 1 1 

=> — =- 1 - 

C s 16 22 

1 22 + 16 


*rtWf, Ci =16pF 
ylW*, C 2 = 22 pF 


Q = it 

^ V 
=> Q = — t 
R 

QR 

^ V = — 


MO, R = 50 
WSf, Q = 720 C 
w, t = lR:=60s 
R® 7 )®!^, V= ? 


C s 16x22 
38C S =16x22 
16x22 


=> C = 


38 


.'. C s =9.26pF (Ans.) 


, V = ^V 
60 
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5 i flgrgfjlg. (01. Static Electricity! 


4 cm 4 rr?r rmcr 

4><10' 5 N <rr rr i strew c*rtRT <re?r 
srRRfR#^ I 
simrwtfR, 

1 qiq 2 


F = 


471 ( 


■ 4xl0 -5 = 9x 10 9 X 


2 4x10 

q = 


-5 


qq 

0.03 2 


x 0.03 2 


4tre, 

r = 3.0 cm 
=0.03m 

R*T, F = 4x 10' 5 N 
ref, q= qi=q 2 =? 


9x10 

q = 2 x 10“ 9 Coul. (Ans.) 
b-1 0.50m : *om#4^cRt^20Cre? <R¥tsrre i 
(5flTOWf^0.40m« 0.80 
R«t<R RR fR% RR i 


1 


crhwr treR 

v = — L_ 9 ...V I= _* 

4?t € 0 r 1 4n e 0 r, 

reRre^RTRy 0.50m 
ri=0.40m^5T crhirr retic# crtt 
CRi> i 0.40m ‘jsk.'js freR 0.50m 
R«(.<r i 

i q 

47TG„ r 


4«rre, 

r = 0.50m 
ri = 0.40m 
r 2 = 0.80m 
ref, q= 20C 
fR»R Vi =? 
fR»R V 2 =? 


V, 


70 

=> V, =9xl0 9 x — 

0.5 

.’.Vi=3.6xlO n V s O-Sm^relreR 

i q 


v 2 = 


4n g 0 r 2 


V =9x10 9 x — 

0.8 


V 2 =2.25x10 


V (Ans.) 
s> i Tjfif *ri*m<p j -hI'3s[=t's (29%^ 

RslHre 9pF « 2pF, R?W Tjfi>?r R?W? fR<#R??r l 

simrwtRr, 


C p — Cj + c 2 
=> 9 = Cj + c 2 
c 2 = 9 — Cj... 


1 1 1 

wrr, — = — + — 

Cg Cj C 2 

Co 


•( 1 ) 


(or 

4«rre, 

*iR*rj>, c p = 9pF 
RRFf, c s = 2pF 
ci= ? 
rw*, c 2 = ? 


C S C 1 


]_ 

2 

1 


c 2 +c, 
Cl c 2 


2 Cj(9-Cj) 

18 = 9cj -cf 

Cj — 9Cj +18 = 0 


=> c 2 — 6Cj — 3Cj +18 = 0 

=> Cj (Cj — 6) — 3(Cj — 6) = 0 

=> ( C j - 6)( C j - 3) = 0 
RR, ci-6 = 0 .'. 01 = 6 
sRRT, C1-3 = 0 .-.Ci= 3 


•( 1 ) 


c 2 =9- 
c 2 =9-6 = 3 R«Rci=6 
c 2 =9 — 3 = 6 R*R ci= 3 
*TRR RRR RWJ'RRRre 3pF s 6pF (Ans.) 

5o i l.4pF R^RRft §w<waf4+ yre?rStfyRtR rrrrrt 
3000V 1<I'» < 1 RfSfRI (RRT'5®T I RRWRfRR RfSR *|R»iR fR%RR I 

srERTwrfR, E = -CV 2 
2 

=> E = - x 1.4 x 10 -6 x (3000) 2 
2 

.'. E = 6.3J (Ans.) 


4RHR, 

R?W?, C = 1.4pF 
C= 1.4xlO' 6 F 
1 r»4's|'®r, V = 3000V 
RfRR E =? 



55 I 4?# RRtSRtR RTa R?HRR Strew RtreR CWif«1 lm 2 4<T?, 
RlWTRsPRst C«tWO@m'liRR<ll^'i> I yfR RW ^?T tRsR RNrI 
66V W Strewfif Rre?tre^Rf3RRfR%R?t I 
A 

4RHR, 

WRRR, A = lm 2 
d = 0.01m 
freR ^?r, V = 66V 
ref, Q =? 


8.854x10 


-12 


x 1 x 66 


0.01 

Q = 5.84xl0" 8 C (Ans.) 

5^ I RRR RsRRp f^# *(RW RRlWtR RRRTCR RtWtre ^RT 
*TRRf RIR R*m^i 1%RSR tTR?, CJ% RRRR RtWtW 'fRT 

*fR<P^ 3,(.<l £|fiH5 j 'SR I £RR ^R I SIR'S £|RR 

R5RU3T RRW^R ^RT ^TR^ RSTRRTRT RRlRl^R ^RT s rN+C'J>’5l | 
SR I 

simrwtft, 

Cp=Ci+C 2 +C 3 
=> Cp=C+C+C 


A Cp=3C (2R#tR) 

Cl 


c c, c 2 ^ c 3 


. J_ = A + A + A 

c s c c c 

1 _ 1+1+1 


4RHR, 

*TRWCi = C 2 =C 3 =C 
^rr?r 3 wfar = Cp 

=C S 

£RR^R2a^R(R, 

Cp=3C, Cs = jC 
^R°s Cg =}Cp 


.-. C s = jC (sn#f5) 

^^§^ = 3§ • • Cs = 9Cp ( Proved ) 
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i i flgrgfjlg. (01. Static Electricity! 


io i 3.23* 10' 19 C©TC^44l^sft1t4¥^(7m^2.6x 
10 4 volt/m (RniR><p (7¥73r W^tTT 

<m i && 'olRxfr’fo ^slt+sr ¥t¥ 10ms' 2 

^imrwtRr, 

F = Eq 
=> mg = Eq 

=> mxl0 = 2.6x 10 4 x 3.23x 10' 19 
2.6xl0 4 x3.23xl0“ 19 


^«rn?T, 

©IStq = 3.23x 10' 19 C 
eflWE = 2.6x 10 4 
volt/m 
^ m =? 


m = 


10 


.'. m = 8.398 xl(T 16 Kg (Ans.) 

2>8 l Im 

2 

6 gm-Wt m\ R<t»W W i £[E5J4 
©fasR "'IReK fR% 4?T I 


'srmrwtf^, 

i qiq 2 


F = 


-o 


471 


^ = 9x10" 

1000 (0.5) 2 

2 _ 6x9.8x0.25 

q _ 1000x9xl0 9 


6x9.8x0.25 

1000x9xl0 9 


<n¥K*r, 

¥=T, F = 6 gm-Wt 

6 


F = 


1000 


Kg-Wt 


j-, 6x9.8 AT 

F =-N 

1000 

©tW, qi = q 2 = q 

r = — = m = 0.5 m 


.'.q = 1.28xl0 -6 C (Ans.) 
i<? i 0.24m Wt?^^#cqM^33.3xlO' 9 f5W^W(?im 
i cqi=u<Ki C43J ¥F© i) 0.5m ii) 0.03 m^ c^FtR^ 
’©f©s,R«+ 'a 'of??, aft^Tr i 
i) n=0. 5m c¥Ht4?r ^rETTc# c©or 4© i 0.5m 

1 q 




v, = 


471 ( 


A7 Q in 9 33.3x10 
=^> V, =9x10 x- 

0.5 

.'. Vi=599.4V (Ans.) 

1 q 


£tR¥T, Ej = 


471 < 


E o r i 


r= 0/2=0.24/2=0.12m 
©tsf, q = 33.3^N)' 9 C 
ri ^SOm 

R^, Ei =? 

0.03m 

t^5^'V 2 =? gflw, Ei =? 


E! = 9 x 10 9 


33.3 x!0 J 
0.5 2 


NC 


-1 


.-. E, = 1198.8NC” 1 (Ans.) 


ii) r 2 = 0.03m R^fS C‘ 5 tl®ic<p-a f®'®M ¥'3¥t¥ 

$<# R+><|$ fe? R^pr R«+ 

J_q 

4n e„ r 


WT, v = . 


n in9 33.3xl0“ 9 

=>V, =9x10 x-V 

0.12 

.-. V 2 = 2497.5 V (Ans.) 

r 2 = 0.03m RBH R*^H5 C¥I«TC4? R'sw l R'sw C4t¥ 

et sippet Iwra anw e 2 =o 


5 ^ i ^tstft ¥¥¥!/¥ 

er% siepepi^H ¥R<k^ w weef 

WtR 


C p = Cj +C 2 +C 3 

=>c =c+c+c 


•’• C p =3C 

1 1 1 1 

WETET, -=-4--+- 

c c, c, c. 


ilW+R, 

Ci=C2=C3=c 

c P = 


: wC s ? 


J_ 

c; 

j_ 

c~ 


1 1 1 

—-1-1- 

c c c 

1+1+1 


c 



• • C p = 9C 


& '© S T I 

5 q i Riwet wet ¥fETTq 0.02m 44?. 0.06m i 

^ij1^Tr8iFg^2.5x 10‘ 9 C ^4?. 5.Ox 10‘ 9 C ©tw CE^TF 

I t>lc«M \c«ii||fi|<p IpRt W I 


'srN'Sil ®?|R, 
Qi 


$&[= 2 

47ir, 2 


^02 = 


47rr 2 2 


4nr^ 


47tr 2 

_ Qi, 


¥TPTT<, ri = 0.02m 
¥TPTT<, r 2 = 0.06m 
m, Qi = 2.5x 10' 9 C©tW, 
Q 2 = 5.Ox 10' 9 C 
WRlt^ VHC^-sl ^¥1©, 

C>i § CTi =? 


^2 Q 2 ^1 
q, _ 2.5x IQ' 9 (0.06) 2 
o 2 ~ 5.0x 10' 9 X (0.02) 2 


0.0036 
~ 2 X 0.0004 


.'. Qj : a 2 = 9: 2 


(Ans.) 


JV I 1.6xl0' 9 C©fW©tf#©>q4l^ : f5'C 5 rt¥4C4¥t¥!7©^r- !> R4¥r 
I ©if#© C4W¥C© 0.14 m 1 ^ C4t¥ R-^t's 

£|H¥T l 

WWl Wtf¥, 

1 Q 


£|H¥T, E = 


4711 


44177T, 

r = 0.14 m 
©rw, q = 1.6xlO" 9 C 
£TR¥T, E =? 


\~9 


=>E = 9x10 9 x 1 ~ 6x ^ NC" 1 

0.14 2 

:.E = 734.69 NC _1 (Ans.) 
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Crr=- 




urrent and C^cutt) 


(Electric Current): W C^>t*T Ren £(% -^cti (?T ' 5 Tl% 5 TT 5 T aRlf^s ^?T 

(electric current) WTI rTO OT to #f dt W dq ^fW £f<Tff^ 

^r, i to i £f<^^ wfNirm i 

dt 

^apltofr (Ampere) : (<F) C^T C*T C^T a|*(tbTO<l 'sq-^tjf^TT ajfvoMtTOj 1 <pT? TO, 4<T 

i wrftoRf £|<^ TO I 

0*0 cro«ira«i§H m (snw? - ^arrc^r tor *rto 1 o®t^to wto 

1 ^©f^s, a^K tot i 

(*t) ^rrto ^ to?r tot<r ^ ^ro%r ap^ro^r 

altvsi^lUtvs OT ^toR" aRR 3TO *ITOK?R TOT affc to?T ^f^^lO' 7 l^tor ^T 1 

'aljlPMTTR ^©f^S, aRR TOT I 






^E5R TO (Drift Velocity): (TO *ll^lTO»<l TOT ^w<wSH«M <R «fl? CTO aRTf^s TO aRR ^ TO 

--'- TOg> 



'sTO VsfvSTf (RR RRf I 

<*to *rm ^R^iDd Rtosr ^«*r front 

*mTO, Rft<lRC<H R*flto^to ^ 

Rld^lTOd aj^Cb^Rd c^m =A ^ 
af% ^to toto ^ ^w<w3w<i TOrr = « 
aicro ‘TOrIjw wm Rfto^v 

3c*l<WaW<l Rv5 WTO TO$j|feTTO = V 

*|R«R«»I&4 Rwfbv© ^RRTOTO = IA 
.\Rfd<lRC<H C^#^^W<ti3Wd TOR = nlA 

:. W VrBTO cs# TOR, q = nlAe 


.Mr 


/4LP 


, TOTOTto^%TOf^»TO^ I 



RW 


r / TOfr '3iR>t£i»ai <p?ic^ t (.*\(.<w rrr rto, ritot t= — 


^ro° rR<itor R*uto to sms$ rr toR tonroR R*uto vs^ «rr, 


/= — 


=>/ = 


t 

nlAe 


l/v 
1= nAve 
I 


:. v= 


nAe 


( 1 ) 
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F. W 2ETF 'S <1^1 (Electric Current and Circuit) 2 

'QXmi F*iFt 'Q FTNJt: 

cftf F§FrftF f*#tcf c*r ff ^ FfFFt% ^ errc®F Ifsf Ft<ftFjF 

FFt^Ftfw I 

FTNlt : F^FF#, AB 4F# FfFA I Va 


Ft'S Fg iFfc Ft> FgFF^TFeFtFsFFr^FTFCF F : 
^s%£iFrFFmt/F^^W?*FnF, IccV 


Va-Vb 




V B 


A 


i = gv ^fkf g ^ fIfffcff *iG«i§M 

l 


fsf i gff cFRFFtFFftwFif*m«fK g=— >i^<Mf, c r fftcf wmrFit, 

R 


7 = 1 
R 


.(1) 4FKF R 4F# 2fF F?5lJT, 3*F FtFFlflF 

cftff^fi FfFFlftF (^ftFF4W'3FFl 

yQFFg TF FfFFtF CFftFF Ft Fft^F fFsF FNfT 1 C^F^^FfFWftF/ wrf*FFFfFFI^FFtfF^FF, ^5tw 1 
'QFF CFlF FM I 

(i) ^ FftFFF c^hf fft ftf, cftf FfFFtft? *rajfro cf e^ffF^ ff ^r t *iR<ii§)<i tt ftc^f Ifsf ^rr<iwr^ 


FFT^Frfw <£rat cfhff Fii^HFifw i 


(&) 


'8'CSRT- 


: 0 ) 


F^fot: , 4<i#FrfF/:, 4<i#f^FFrcFFc?r^ 

R 4F°s 4<i# ^R<JvH%T (FF Rh (2f% * fs? ^FFT FF I % GrttfRT Ft 

ff?f^ 


Eh 

-» 


FFfFF I 




FlFFFift: FTtZ/FFTO^ *|Q<vH%T CFTF/?* cf ^Ft^m to Ft% 


HGh 


■^AMAN 

E 


D 

© 


I 


I 


K 


£RtfF^ to wtIfstf « csi^ffiBifcni Ft cm ff i /?/, ^f fr mis *i(<h%h to fcfjfff 

wrf^H's o&\*$ l^fBtcRf Ft fff fftff i '5 tc s t Ft, Rh ^f *m\ w« w <if^<i ^iftf fift i lt i 2 «/? tsirt 
4f° n <£i fftof wf^Fcutwr^ ftc^ F*iTFit fro fNfiffktoF;,F2^ f 5 tsxrfF i 

F, F 


*p®i I *p®i : Fftm cfft Ftrr cf, — = -A^- 1 =.3 5 ffs ? ot = r 

7 1 7^ 7 3 


= //? Ft, Foe/ 

/^'5TR^1%X^W'S FdlFF^'SlF 

^ i^R^rrt 4<i# W (FFT FCF I lilt CF«tfe£RtFTOTF, fF»FFT^FTfF^ 
fifFFF^ FFFfFtlw | wr^W^5^£RtlFsFF I 
Wvsfg i I eRtFF^t fFFFRTFf FNt^s FF ^F ^ WfFFMt f^F FKF I 
F I diTrf^m VS C®1^1f 51F FTFFfF FFT I 

t5f^S,w>h<P ~*ff^ 'Q 1F5F Fl^feFJF F^tT 

~v5f^g,M?h<p lt tf% ? : CFtF CFfFT ^sf^FHFF *1^^" ^F«F FT«f<PjC<P ^ CFf^F '©ftF 31^ ' iC |f^ F^«T I 4/F> E FlFf 
afFKFFTFF I 4F dlFF Cv\*S I 



fF»F FNfFI: SfFK WmCF v£|FF FFTfJF FfW WfF/^® CF FfFFfF FtW FtfF® 

FF, ^TCF v£f ijlF^F FFTFlF tF«F FT^fFT FM I FFFt 2fFM FFT FF I 4F i£|FF C®t^ I 
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W 'S <1-3 Hi (Electric Current and Circuit) 3 

cm: cmm - r/rt eim cm rt Rtm RR^itR m i cmm" $ rtrt rt cRtm^ cmRR 


i 

- J W'A- 


I—VWM 

T. r K 


WsMftR CRTR RM I 4tR> r RtRT £RR*t R>Rf m I 4R 4RR> 'Q^Sf I 

r 'al'ojtflH CRHRR 4 R# C^tWRf^SCRtR R 4RRttR^tfR 

film I EOT I <RRCRR^%RPW 

x t% E ^CRT 4RR> 4R5R> ^ W*ik <R>fR 4R> tm R -4R RRlfRtR RlRRf 

^dr^HRr^R^tvs wR/psR^Rf&Rf^RRmRfRRRi 
rcrr#, FRmmi?-4RR*iitomRrRRRm^Rr#t^*r F'RmmRXTRm/R^nRR 

^M'aS^H CRTR r —«£RT RRlfRtR mRt RRR RSRT® I 

e = v + v 

=>E = IR + Ir [-:V = IR,I V = Ir] 

=>E = l(R + r) 

:. i = —^— = — t^t^Rr<ftRRRRm'^Rm*ROTRmr^tPrsn^rr i 

i? + r /? 


ts% Rfw « fRm RTsfcm rcri ri*Nr: 


vsf^% o|«l<p ■*|fe> 


i i c*m vo^ c<Hc^^i £*nc^ \<*>< ^rr<4jc^ ^ 

i 1 vsfvb^ £imi#^T «^<l ^ R*^ ^ valHJ 

cmRR ^sf^s, Rm ‘*tf% j wr i 

KING'S Rlw WIRES' CR RlRRfR RRSf 

Rffmm, ^ ^rr«RR 

R^n 

^ i e m\ wr m i 

FRRr^tmrRitm i 

vs 1 4fi> <\^<\ ^*Rr fi'wl <I»W RT1 

<I^<1 Ctlfl^^RR R^ <PG<1 1 

8 I ^ I 

^8 | ^ RSfff | 


c # 7 

cm: «ifN% mjta mr^R- rtrkrr cm rm i ffife '©mrm‘ RlmrltR Irsr *m « 

Irr^ mn^R ^r# m Tro^ur r^rttcr- RimrftR cm rcr i r rt r rtrt aw*r rrt m i crtcrr 

i£I^5 | 

<JT 

'&$•. cm cr rIrrtr crkrr r^tssr fmR rt<Nr i <?©f% rcr m wfe i wrfmrR Irr^ mtf^s 

rrwcr- i cm rot i <s n ('SCTstt) rtrt aw*r rrtt rr i 


crtotr ^Ths*iHw» RfRRT%>T rot i ^rcrr ^ar otot wtrrt *nt, 
i ccv % i =gv ■■ G =y cm rIrrkcrr rrtr «tmr Rrsfcm ^r# m r^bt 
mrTOT ^r<i<iif^r rot i RfRRfftm Irotr i 


f^cm cm R^mc^R cr RfRm RlRRrfRm ^errcm ^rr^ 1 c^ ^t ^ 'sr^jrfw 1 wrHm 
i wn Piw^ic^ c^ sf^^mrefmrwrm i 

M^r ^ncir m cmr w m »tr i ^ m c^T^f 

RF»fj ¥° i£| m ^ ' * 3 T??I3H "STR" I WJ d]^# '3T?j?l3T d? R°s^ C^H^ 
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RRtR 'S (Electric Current and Circuit) 4 

iw rrkrt crh;rr rr Ir# to ^r i r?. to crtr torr rrt ^r <tor rtor cro i 


R'^RHS' RR.©? *ic*l RTRlR WJ B B ROY Good Boy Very Good Worker RlR^jfiS <|j<l3jR RRT (.RO® RTCR I t£)‘^ITC s T 
R^5 ^lo®R 'RRR'stR TOR i£KR RftSR RlR 'S CRRS' RR|i£KR Black=0, Brown=l, Red=2, Orange=3, Yellow=4, 
Green=5, Blue=6, Violet=7, Gray=8, White=9 Vm*\ <R3T I f^# CTO CTO MCRR RR « C*TR CRRsItTO 

"TOCRR tTO*T TO I CTt fRRCR ^R RTOR TO3 Golden = -1, Silver = -2 RRR TO RR I 4 TOT 

8< R° s TOCRR RCRT Red ±2%, Golden±5%, Silver±10% R°s RT TOR ±20% TO RR I CRIR fa^CRR W?R^ 
RR, R = {First color x 70 ± 2nd Color)x 10 Third Color ± Fourth Color% 

^TORg RTO CR5#, TOT 'Q RtRRCR CRTCRRRR, R = {4x 10+ 7)l0 2 ±2% = 4700 ±2%, 

CRlcRR ^R3RTt~ 'SRf^ (Temperature coefficient of resistance)- CRRR RfRRTRCRR CRTR 'RlR '®T s TR|iRlR t&RR tRRR 
TO l RmTOC^TORTRtRF^CRTRRtWtWCRTRTOlRTTORRt^RtfTORRl 


RfcRR TOTO RRTO 0°CTOTR^R 4R^> CRftRR CTO RfRRiRCR>R TOlRTRT TOP R1RRR ^%vR TO CRTCRR CR 
RC& TOF ^ TOrTRCRR ^TOHRR CRTCRR ^Wl TO^ RCR I ^Wf TOTO* a TO" TOW RRT RR I 0°C 

TOTR^R CTO RIrRIRCRR CRtR Ro RCR CRTCRR ^WT TOR a = R t>- R o lk =R 0 (l + aO) 

R 0 0 -© 

RRsf| TOtC^fR CRTCRR ^RTO TOR RRsf] I CRTCRR ^RTO TOTRR TOR> °C _/ I 


CRTCRR R3T8 CRTR RfRRlflR frtRI, £f^CRTO CTOTO, ^RRR « TOIRMIR ^TO 1r®R RTO I TOCRR 4 fR»R%TTO 


^TO 1%f% TO CRTCRR TOR I ^CRTfRTORg 


* I jgCRJR R3f tXaw olLength ): TOTRRT, ^RRR « £^CRTO (RRRR % RTOT CTO WrRTITR CRTR frTCRJR 
RRT^RTfw I CTO^rfRRTftRfrTRTZ, £T^/RR(RRRR^ TO CRTR /? RCR RRfRRRR, /? x L WifWl 


^ | gl^gg Rg (Law of cross-sectionB 'sRRtRt, ^RRR « % RTOT CRR RlRR^R (RfR ^,t^R<1 

WWW R3M^RTfw I TRRR RfRRtfR WRT L, £f^^RR C^RRR ^ d]R^ (RTR i? RR ^RRRHR, /? oc — R«R I 


I 




vq I ^RRtRR R*i) (Law of_material QL substance}^ 'RRRtRT, ^RRT 'Q S| tscb^.C'R (RRRR f^R RRR - RRs?) RfRRf%R 

CRfR tRl^ ^R I iR 'Q ^R ^R CRlR *ti$. Roc — ^ T, R = p— 4RKR p d)R# RR^RffW ^RR I 4R RR RiRRtftR 

^4 A 

^RRR 'Q WRR^R ^RR tR«R TO I ^ tR^ TORKRTR RlRR#R ^RRHRR RTCRf^R CRTR RT CRtRtvR R/R I 


RtTRfw CRtR Rt CRtRfgR CResistivity)_l RRR iRpft WfRRMR diRiRi frRRJR « diRiRi Sf^^RR (RhRTOR CRRR 
RfRRTOR CRtR/R RT, d)R^ Rf^ CRRR RRRR CRTRR? ^ vsfRRfRTR % RfRRTOR ^RRHRR RHRfw CRTR Rt 


RA £2 - fit ~ y ^ ^ 

CRfRTsR RtR I CRfRfs^RR ^RR^, p =-=- = Q - m TRR RRH^fR RR 1.6x10 8 Q-m^ 5 1C^® ^ CR, 1 

L m 

mR^tRf*^, ^RRT^d]R# R4C4R CRTCRRRRTO, 1.6 x10 _8 Q I 
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R Pm) 1 *, £|RlR 'S <1-3 Hi (Electric Current and Circuit) 5 

Rt RRrII^pIvR* (Conductivity^ : CRTRT°(,<1^ RRfP® 'sr|*ic<P ’iR^lR'slXR* <ic«i I a RlRT £fRR*t RRT RR I 

(7 = — I 4<R> ftfRI 4R^ 4R>R £|^Cb!5^<l (Wl IrRI^ (RRR RR<!<M>i 1 ^ sfTC¥ iRsR RHRT 4R>R RCR ^ 
P 

rRrrcrr RRifwr <r rRrr eRTf^s rr ^ i ^r 4<r> sm- 1 


(.3l(.RRRR<lR (Combination of Resistance) • ^R^lw CRlR£R ^R^ftRR'S’ <tc«l CRHRR RRRtR I (RTCRR RRRtR 

^ £fw m-(^) crprr <2f% rrrr (O crhrr rrfsrpt rrrr i 


CRfcRR Qj% R^lR (Series Combination of_Resistance ): RRR R^RR'S/RT CRtRtR 5 ' ^RR ^t£R RRRR RtWH/Tt RR 

rh^r criwrtr rrt Ir/r ^r^ ririr 's^rrk kr '©rr && rrrtrir* rt g?% rrrtr r/r i Ri,R 2 'Q R 3 

RRRR F®«ift5 CRtRIR* Gj% RRRRRR tRRRfRRTftt 7 T°<('S s RRT R«TI C<ICR^ CRtRslR Gft%RRRTCR RXR^ R'sRTs ^TRR 

*#rs©jr# crkrrij’rr^r f^R rNrirrpsrr Vi,v 2 * 
v 3 iRfR^«1^^2itra<?#fR5RRNRrv i w$m 

V=Vi+V 2 +V 3 

=> IR S = IR X +IR 2 + IR 3 [y V = IR s ,V 1 = IR,,V 2 = IR 2 ,V 3 = IR 3 ] 

=> R s = R l + r 2 + r 3 [^m i rrt m] 

.*. R = R, + R ? + R-, .+ R 

IS 1 2, 3 Yl 


Ri 


R* 


Ri 


"—MAr*—AM/ • WvV— 1 


IA 


s 


v, 


% 


V 3 


hr(h 


CRfcRR RRI^rIr -d^RlR (Parallel Combination of Resistance}^ RRR R^R'S'CRT CRtTRR RttRTCR d]R 
R-^C'® RR° ^[RR RW ^1% ^RT RR> R^ R>RT RR (M?^tU»JR# CRfcRR r’RTM rrs| 1r»R RTsfRR RftR ’^RR 

W RRRtRIR RR^RtR R5RR RtR I Ri, R 2 'Q R 3 RH^R t^ 7 # (Rf 8 ^ RRlWlR RSRt/RR f^RRRRift R?^ WT ^«T I 
C<ICR^ (RT*f©lR RRl^RtR RRRHR R°^ ^Rf RCilC^ I ^«T 2RR I RfRRR R-^od CRt^ // 1 2 'QI 3 

Cv Rv»^ RRfR^R Ri, R 2 'Q R 3 (Rf*f R^jRcil R'^C'i CRt^R^R?. WfRR i£|<p>Rim> ^R ^©f^s, £RR I 

4 RRFsfRR^R | s #RtRR c ftR»RRNRIFl^qR'S^RR^RWR^:, 

I = I l+ I 2 +I 3 



ysf RR (Kirchhoffs 1 st law}: (RR l<i^R)<p R^R CR (^5R R?JRfR R'tjc's 
CRfRTpR '^RT I 

RTRlt (Explanation): RRf RR (RRT Ii, I 2 , 13 , U, 'S I 5 RHRR 2fRRR|lRf 

O R^IrIr^^R^ I Ot^^f%£fRRR JS RW2f^^stR^2RR^ J, ^RW 
£RRR^R, / 1 +/ 2 -/ 3 +/ 4 -/ 5 = 0 


■fwRR RM R^R 
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2WW « <tAii (Electric Current and Circuit) 6 

TOfoiW ^TT (Kirchhoffs 2 nd law}: 7 TO W ^WtTO (TO 4W?. WiM TOW^ 2WTTO 

^»i<pc«iti tow«t ^ W*ik csrfS" '©f^s, ^to> "“tf^ wro 1 ^atot tot i I E 


TOTt (Explanation): TO WH?# fe TOfTO ^*T $WiT TOTO, 

IR l +IR 2 +IR 3 -E = 0 


C. 


AArAVAAr- 1 

Rj Ej R, 


'Q’CSRT' 




^fr(?TOgtW^% (Wheatone's Bridge principle)- P, Q, R'Q S TO TOto fpart^nft 4 5, ^^TO 

TO 5 « £> ^TOT 4<j\ 4 « CTOT^^T^W^TOWf^TOKWTf^atTOTOWTOP, 0, 

P R 

R'qs to TOfi^w to c^% to Itofw ^ tot to to — = — to, to 

8 P, a^STOTOf^TOtW^TOTOTOlTOf^ 
t%TO^TOTOlftTO4TO^WTOTO^TOTl d)tTO^mi g =0 
toto, froro toto p <3 q d]<rwffroTO<7 tortoto i, <3 r *1 sM? 

TOfTO^^eWTOTOh TO° S A, B, C « D t^JfT tTO V A ^Vc « 

Vd i TOTOroftTOjw TOto *ri ^ TOfro cro tro^ ewtfro 

TOWTCTO^B « D t^froWTTO^«fc Vb= VdTOiJo). 

. V -V 

TOTO, 'S’TO^iirTO^R, 7j = ^ B 


TOW, / 2 = 




[•••r,=rj 


(l)«(2)w?.wTOw c rTO wit, — = — (^TTOftw^tWTOrft^) 

Q s 
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W 'S <1-3 Hi (Electric Current and Circuit) 7 

jWheatonels Bridge principle)-. P, Q.R'QS Cm TOto fpart^nft A, B, C'Q D ^l»K 
TO B 'S D TOTOtf TO 5 TTOTOf^Br TOX.4 'S C TO1T?T?^ TO ^TfTO ^rtTOTTTTOTO TO i 5 , g, 
/? ^ 5 <^^ri^^<^TO^’iji»T5t^Pii3iw<i totto 

'TO — = — TO", JtW TOT I 

Q s 

B R^o® TO^fcro i^r^ar atcaw to ’fit, 4-4-4= o 

wmPi'biw^stto, 4=0 tot, 4=4 . (i) 

DR^TO^fcroysr^2WfTO*nt, 4+4-4= o 

TOK, 4=0 TOT, / 3 =/ 4 .(2) 

abda to to^R TO*fcro to ^ar toim to *nt, i 1 p+i 8 g-i 3 r = o 
g TOstsH/tiRRig^ cror i TO®T'»n?riRRiGss tots;, 4=0 tot, i x p = i : r , 

BCDB TO toR <1 CTOSTOfef TO^ar TOlRfTO ’fit, I 2 Q-I 4 S-I„G = 0 

stTfron^iRRicss stto;, 4 = 0 tot, i 2 q = i 4 s 
(4) ^^twr^sm, /,g = i 3 s 

(3)^^ftro^(5)^^f!TO c r^r^TO 9 nt, A4 = M 

W i 3 s 



.(3) 



4 m 

(^T 

p J® R%£fRfi^a I 


RRls jk'STS JlRlc^J C3t*f 'Q ^'fc*lRl > <P r C3t*f 
WgmgtW: OTTO ^ RRW^(TO4^# $$f?T 
^T^TO^^Tfta^c^Rltw^^m^TO crorstwr^rr 





O) 





^rc%?r*rfat: 

Rl'sC' 5 '^ 5 TI's a, b 'Q c sRC'lf ^ttC^ 4V5 a 'Q b -4?" TO*tT iS^R 'Q b 'Q c -<S?T ' 5 TTT S TT t£)<E*TD 'SfTO <41^ I a 'Q c ’flG'ss 

TOfror d«c tro^ ?rrcsr RRw tott srp^M 4^# iijr^rfTO^ cror to Rht ottot [^tort fear] i 

TOTO 4^# RRw C^T TO TOTOT TOTO OT CTO ^T?CTO frTO R# TOT TOT l WTO 

wr?r4tTOTOTORRwitwTOTO i 

TO% TOTO (Circute Connection ): f^fgBT gt/TO ^ TOT Wf <at*T P 3 g ^TfM ^?T ^Tt?T 4^# WRT 'Q ^f‘ ! T^‘ 
WSfW I A'Q C 4 <i# ^Tf5Tf% E TOT ^ I G -4<T ^ 

5 R** 3 ?i ' 3 Tf^T '5f s 1?" i£|<pfu «tR> J -(£)?■ '5^ TOT TO l ^ 'stR 5 J -W AC (?T CTOT R n jC'i " , 55 T*f 

TOfTOTO l 


C^f t^fero w= 3tR TOT TO £f<^ ^Tfror 'StR»1ISM» 4C TOTO D R^ TO*f TOT TOT ^ 

C^Kltro CTO l TO TOfi> cm^T P,Q TO?. ^Z) ^r?PTO TOTO C^T^f Z? 'Q DC ^r?jTO TOTO cm«T S ^C3^K|tCTO 
I 

TO«TTO?Tf1^f5TO CTOT^TT TOT (75H |tw ^f^TTTO WlTOT *fl^, 

P__R 

Q~~S'"' 


•(l) 
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A RlJ^ 'S <1-3 Hi (Electric Current and Circuit) 8 

C3t*T t^TT (Determination of Resistance^ m 'stR>R AC D R**20© <p^c«i 5 1 j s 1'»Ic*i|RR|c?w 

i d tw# i a c«icw 1mm 1m?r w ad = icm ^mr°s dc = (ioo-i) cm \ 

wrcm *m 'qft, ac wnm sfe wFGftM Mm cm a \ ad wscm cm, r = la m?. dc wscm cm, 
s = (ioo-i)u r « s -m <£it m (i) mm wmr *nt, 

P la 


Q, 


0 

P 


(100 -/)<7 
/ 


0 (100-/) 
WWRT cm, P = 


P«Q 


/0 


( 100 -/) 


ot cm 4<i# mr mm mr m i 


cm RM (Determination of Specific resistance): 

*m '3ft, *lR«l<t<M Mf L, ^CMsm W«*|*P«1 A, r, Cm P <SRK 4<f C?T T*f p I WM 


(2) Hem mmi cm p, cwbt wu 


P/4 ^r 2 P 

Win, p =- .'. p =.. 

L L 

Mil m^^temmrc^ r cm m (2)^ cm pRtfrrmrm i 



J© 

if 


© 


A 




SS 2 
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w 

(paper fMftt/i SoCution 

^ i ggtg 'S (02, Electric Current & Circuit) 


i i ion, 5on i9on twfe# 

4rar 4<T 250V sRWR ¥WT i *lte<Hi>4 

fs^lDfl £H'aj<t»fD<| ij £TRJ3¥ f¥»¥ WNW WtT 4¥ I 
V 


^mrwtft,i = - 


(i I (¥*R¥¥ 'aKbbbM4 *1% 2V 'Q '^j'aslH <WW 0.5Q I 

i.5n, 2D. 's 4D 

^ortwrrwtft, 


R 1 +R 2 +R 3 


250 


10 + 50 + 190 
250 


250 
= 1 A 

«rww, 

Vi = IRi = 1x10 V= 10 V 
V 2 = I r 2= 1x50 V = 50 V 
V 3 = IR 3 = 1x190 V= 190 V (Ans.) 


V = 250V 
WW, Ri = 10 Q 
WW, R 2 = 50 Q 
raw, R 3 = 190 Q 
Vi = ? 

1wws<r, v 2 = ? 

W3¥, V 3 = ? 


1 = 


r + Rj + R ^ + R ^ 


0.5 + 1.5 + 2 + 4 


= 2 A 


4«nra, 

E = 2V 

'fl'sWsIR raw, r = 0.5Q 
raw, Ri = 1.5 Q 
raw, r 2 = 2H 
raw, r 3 =40 
WS¥, V 2 = ? 


^ i 99 D rariraw 4^# ^i3i^n»rcwifwi?ic<'5i 100 

■sr <p<iFa ^iri^n»irwifwi?ic<'si rrw w w rtww wt^ wr^iroo 

wifR, 

IS 


= 0.25 A 
.-. wow ^aww ^ £fn^ 1 r»¥ wrsfw 

V 2 = I R 2 = 0.25x2 V = 0.5 V (Ans.) 

+ i FKM Ri=103y2 > , R 2= R 3=50n, R 4 =75Q ^ E : 
6V 2|foH5 C¥RW¥ 'ofe's, sww f^wfrr ¥w i 


I 


g 


S + G 
lOOx x S 



=> x =- 

S + 99 

=> 100S = S + 99 
=> 99S = 99 
.'. S = in (Ans.) 

« i 100n (Wlraw RflR'sRRtfRSW 1mA wmo 1 

Pi'SilWOT '2)^' <ps(,'a RRW i 1A £(¥(¥ 4's 

c?nraw wtc^?r ¥wr? 

^srmrwtft, 

IS 


I 


g 


S + G 


1 x 10~ 3 = 


1 x S 


1^3 

wrw, g = ioon 

;*#, I g = 1mA 
= lxl 0" 3 A 
.-. 1= 1A 
WR&, S = ? 


= 0.0505A 

100 + 18.75 118.75 

V P = IxRp = 0.0505x18.75 = 0.946V 


r 2 <4<TWf^8RK I, = 
R 3 ^Wfer2Wtf%s%T«,£Wt^ I 3 = 


S + 100 

=> s = 0.001s+ 0.1 

=> 0.999S = 0.1 
S = 0.1001001 n = 0.1 n (Ans.) 

8 I 04R7W 'aftbU>M4 *1% 1.5V ^ W»r®St e f (WW 

2 n 1 i£i?r snw w ion iwiraw ^w ¥t?rr ¥wwt w 


0.946 

50 

0.946 

50 

0.946 


0.0189 


= 0.0189 A 


^srmrwtft, 

i- E 


R + r 
1.5 


I: 


L5 

12 


10 + 2 
.-.1 = 0.125 A (Ans.) 


M>febbH4 E = 1.5V 
W»3wfH WW, r = 2n 
iww, R = ion 

vsfes, £RR, I = ? 


R 4 4¥ W %¥ ewtf^s £RR I 4 = = 0.0126A (Ans) 

4 I 4W# (WR¥¥ ’TRW RRtWRW ¥^pf, (WsfR, Wit'S ®fl®T ?R (W¥T 

1 rartraw « TRwtf^ wr w ? 

^rrsrar wrfw, 

wrtww ww, R = (Fx 1 o+S) x 1 o T ± F% 

=> R = (4x10+7) xl0 3 ± 2% 

=> R = 47x10 3 ±2% 

^ R = 47000+ 47000x2 
100 

w> R = (47000 + 940)n 

.-. WWW& <WW 47940n 'Q Ttmtftz cm 46060D (Ans.) 


^rrr, 

£RR <#, F = = 4 

JR <#, S = = 7 

«¥ ■=#, T = 4WTT = 3 
8< <#, F = WR = 2 
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i £RR 'S R54T (02, Electric Current & Circuit) 


\r I RR t£|<pfD c,<p|c*t-fi PiPf2 RRR 'Sfes, £RR Mt? I 

4<r rhr 120Q rr c3%r «ir ^ sRRRUrr <^R?r 

RR4 I RRRR RR w? 

RR?rrwtfR, 


'-i 

RRR, 


( 1 ) 


4«rnR, 

*#, R»4, = V 
RR, R 2 = 120C2 
RR, Ri = ? 

Ii = I .-.12=0.51 


h = 


V 


Rj + R 2 


.-. 0.51 = 


V 


Rj +120 
I V 


.( 2 ) 

R, +120 

V 


(l)-(2) — = — x 
0.51 Rj 

10 R.+120 

=>— = —- 

5 R, 

=> 2Rj = Rj +120 

.-. Rj = 120f2 (Ans.) 


& 1 0.48m 0.12mm WR <xr# ^©tR?T RR 15 

Rmrwtft, 

RA 

P = 1T 


Rot 2 

^ P = _ lT 

15x3.14(0.00006) 2 
^ P _ 0.48 

.-.p = 35.325xl0“ 8 O-m (Ans.) 


4«rtR, 

Mr, L =0.48m 
RTPT, d = 0.12mm 
.-.RRtR, r =0.06mm 
=0.00006m 
RR, R = 15 
RtRlfsRF RR, p =? 


1 4<i# vo^bD'H^ ^ 2V 


0.25Q, 5Q 4<r 15Q c<rfc*(<r ^ ^rfer 

C^T 5 #^ ^ <^C«1 2jc^J<!> vstC^ srk w 1 


R 


1 _\_ 

R 1 R 2 


1 


1 


_ j_ 

R 15 


r" 


R 


3 + 1 
15 

_ _4_ 
~ 15 


.-. R P = — = 3.75 Q 
P 4 


=>I =- 

R +r 

p 

.-. I = 0.5 A 


3.75+ .25 


4«rtR, 

f#R, e = 2V 
WsTsftRRR, r = 0.25C2 
RR, Ri = 5 C2 
RR, R 2 = 15 Q 
%R sRR, Ii=? 

%R £RR, I 2 =? 


A 


Ii = 


I 2 = 


IR, 


Rj + R 2 

IR 


Rj + R 2 


0.5x15 
5 + 15 

0.5x5 


= 0.375A 


5 + 15 


= 0.125 A (Ans.) 


1 'i|Jlf#lM*l 'SI'RaJR RR 0.9Q «*R^<4# SARweRR 
RMFs RtR l ^R^tW50A2RR-5rMC«^Rt%^R^rR^s^R? 

rrsttw#, 

IS 


I 


S + G 
50 xS 


=> 5 = 

S + 0.9 

=> 50S = 5S + 4.5 

=> 45S = 4.5 

.-. S = 0.1Q (Ans.) 


RR, G = 0.9Q 
*#, L = 5A 
I = 50A 

r#, s = ? 


1 i<R#^(#RjteRRi <rRo© fRt^a 10,20,10 « 60Q 


*=*(o. 



RRltWlR, ( 

Q 


RR ^ 4RT I W RR IwIR ^ <p>fK,°l JR# 

4«rtR, 

RR, P = 10 D. 

RR, Q = 20 Q 
RR, Ri = 10 Q 


20 
R = 


R 

’ 60 
10x60 

20 


RR, S = 60 fl 


Q = 30Q 


30Q >10Q Wf «# x Q RRfttRf =tRR* ^R 1 
£|*RFa, R = Ri + x 
30= 10 + x 

% x = (30 - 10) n = 20 n (Ans.) 

'jfD'Sl RR RRR ^.(.=1 iflRS RTtRR 'SRRt* R^ ?R I 
RRRTW#, 

RT^ Ri = R 2 

p/j _ p/ 2 


OTj 

L = L 

..1 


7ir, 


l 2 =l 

.-. iR^stRR7RR/i = 3/ 
RT4 Ri = R 2 

diSd 2 =? 


l 2 

2 




3/ 

/ 



2r, 


.-.dj :d 2 =1.732:1 (Ans.) 
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^ i 'S (02, Electric Current & Circuit) 


i8 i t£i<pfD Pic& cf'Q'?rT ^®r i ^ RRjfj 'ofe's, ericas 
RRRT*foiR^ 2|(.Jil(. ? t fR%I 





■E, ; =5Q 


T>- 


-E^l.SV 


;R 2 =iQ 


7l 72 


2ij +5i 3 =3 


.Mi = 


3-5L 


... ( 1 ) 


*SR RTCsJ? $*WRT RSC?r nit, 


i 2 R 2 +i 3 R 3 Ej 
=> i 2 + 5i 3 =1.5 
.’. i 2 = 1.5 -5i 3 .. 


.( 2 ) 

^trr wivr- «RRt?r, 

3=0.(3) 

3-5L 


L +1 2 


- +1.5 — 5i 3 -i 3 =0 


3 - 5i 3 + 3 - 10i 3 - 2i 3 =0 
17i 3 =6 


=>h = 


17 


.'. i, = 0.352A 


3-5L 


h =■ 


... ( 1 ) 


=>!,=■ 


3-5x0.352 


Ri, = 


2 

■1.76 


1.24 


A 


A 


.'. ij = 0.62A 




i 2 = 1.5 -5i 3 
=> i 2 =1.5 


(2) 


5x0.352 


i, =1.5-1.76 


.-. i 2 = - 0.26A, i 2 Wp i 2 wtw 

S RT R.*l file's 35R ftc<P I 


RiA, 


L 


ifi-1 6Q m*t<r tRR 

(.•spiii<P5i i ^srHR <rr w^ r? 

4RI7R, 

M*f Ri = 60 
*# frRI Li =x 
.". (Ml L 2 =3x 
Ai= y 

A 2 = ^-y 

M*f R 2 = ? 


i 

6y 

x 

6 _ 
1 “ 


r 2 a 2 

_ R 2 jy 

3x 

R*. 

3x3 


.-. R 2 = 54Q (Ans.) 


i’b l 4Q 'Q 60 4?T (RR <k<!> C2f% 5 T 5 RU?T <P(.-a ' 

2.2V«1piw#'s iQw»rsSt <; r(Rn: s R>ii^#c^tOTRR^ 


^mrwtf^r,i = 


v 


1 = 


2.2 


4+6 + 1 


2.2 

/ =- A 

11 

= 0.2 A ( 


R-i + R 2 

A <S 


ftwr, V = 2.2V 
7RR, Ri = 4 Q. 

Tsrr*f, r 2 = 60 

'srsysiK cwr r =1C2 
Vi= ? 
IRs^^r, V 2 = ? 


© 


Vi = IRi = 0.2x4 V = 0.8 V 

V^&Rz = 0.2x6 V = 1.2 V (Ans.) 

4 LP 

17 

I 2V RR 4RI 0.5C2 'al's+aiSH (RtTRR 4R# CRTCRRijt; 

8(MRIMKRRRtlRRfe'S'20C2 4ROOQ (RftRRTjftf ^tTRRRR 

J__ J_ J_ 

r„ ~~ r, r, 4«rnR, 

tRRR, E = 2V 
'=i'3j'3?h 7RR, r = 0.5C2 
Ri = 20 O 
R 2 = 30 O 
%TS.£Rt^, Ii=? 

l2=? 


J_ 

fA 

j_ 

R~ 


1 1 
20~ + 30~ 
3 + 2 


1 


R 


R, 


60 

_ J_ 
_ 12 

12 O 

E 


=>I = 

R +r 

p 

.-.1 = 0.16 A 

IR, 

’i 


A 


I 2 = 


Rj + R 2 
IR 

1 

Ri + R 2 


12 + 0.5 

0.16x30 
20 + 30 

0.16x20 
20 + 30 


= 0.096A 


= 0.064 A (Ans.) 


facebook / gmail/ skype: -tanbir.cox 


Web: http://tanbircox.blogspot.com 



































































Want more Updates: https:// www.facebook.com/ tanbir.ebooks 
i 'S (02, Electric Current & Circuit) 


iV l ijfi> ^s?R?r ^IT 32Q 4<R 

^ M*r 6Q i c?rr^ ip?r c<rr*r 

W I 


R s = R 1 + R 2 

=> 32 = Rj + R 2 
.\R 2 =32 -Rj.(1) 

^im, — =—+— 

R p Rj R 2 

1 = R 2 + R 1 
6 R[R 2 
1 _ 32 

6 _ R 1 ( 32 -R 1 ) 


rn^f, R s = 32Q 
*rtw?, Rp = 6Q 

Ri = ? 

sflw*, R 2 = ? 


=> 192 = 32Rj -Rf 
=>Rf -32R t +192 = 0 
=> Rf -24Rj -8Rj +192 = 0 


=> Rj (Rj - 24) - 8(Rj - 24) = 0 


=>(R 1 -24)(R 1 -8) = 0 
^r, Rj - 24 = 0 .'. Ri= 24 
'smt, Rj -8 = 0 .\Ri= 8 

R 2 =32-Rj.(1) 

R 2 = 32 - 24 = 8 Ri= 24 

R 2 =32-8 = 24 WrRi= 8 

C?tT*f WW 24Q « 8Q (Ans.) 


4s9 c<jtw <dfi?Rr w? 
^rrsRft wift, 


Ri = r 2 


, pA _ PA 

2 ~ 2 

nv 2 




h- = — 

A 9 

t<rr*r Ri = r 2 

di§d 2 =? 


ZL = 1 

r 2 3 

2 r, 2 


6? 


2r 2 3 

A_lc£ 

^2 Col 


.*. 4m) = 7 2 :3 (Ans.) 




>© 
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vafvyg, QihiI : 


(Seating &. Chemical <Ejj» et of ©feetric Current) 

ferr <im i 

r ^^st c^wfa'g gf^T^; g ¥P% ~ptc 5 t ^n:*f¥ gjfratg ffifer; 

*m ¥R, r 'Q^sr cur 1uf*fc *i%t% f stt^ ¥c*u f¥»<r *fN¥j v sm w w sites’ 

q <pw yfs? gRtf^s w =VQ . (1) r 

¥f¥t¥WQf¥¥¥^sRtf^^¥¥wr£RR¥f5Ti¥¥wr, q = it (i)^^^®r 1 VVVWV 
¥ta *nt, w = vi t ^r I'N 

=>W = IR.It^R [vV = IR] 


H> 

K 


+ 


11 h 
V 


.-. W = I 2 Rt^r.(2) 

*rfuutiR wta ^*nwi¥ iw wr *rfw» ^r wr wr ^t¥¥ *nt, ^tw 

Sfc*R ¥¥R¥lf^¥ R«R W OC H ¥T, W = JH.(3) 4¥tC¥ J 4^# ^WtTt ^ *RU|JtW ¥fe 

WsT^Tl J 4¥ ¥K 4.2 ^T/¥JRt¥ I (2) ¥?, ¥ta *ttt, 

JH = I 2 R t 

i 2 r t 


H = 


H = 


J 

I 2 R t Joule 


4.2Joule/Cal 

.-. H = 0.241 2 R t Cal . (4) (4) ¥?. >l3^f (RtU* W W® f^# ^4 ’It'SUT ¥l¥ 

(^) gfgl¥ upf: gRfc¥l¥f<l upf: C¥R ¥§¥ftt¥ CUR R i£Rt £RR¥f5T t R*llu«f'©'» ¥Rt¥ «llu« lilt's H 

£RR¥^¥r#¥¥R¥rfw I £Rm^I¥^¥2ir^irSt, H oc I 2 ¥*R R « t if¥ «ttCU* I 

WH < ^t%^*0%?rii,l2'8 I 3 m^¥¥R¥¥lf ^mrt¥^^m¥¥¥§¥R¥W^Hi,H 2 '3H 3 '^r, 




^ ^ 1 2 3 < 5^4S 

(^) fq'sR ^Pf: T¥fc*l¥ ^PT: (V^ 

C¥R ¥§¥Ttt¥ £RK¥RT I ^ SRf^T t R*llu«f's's *rfU¥Tffas H CUtWU - ¥¥R¥Tf^¥ I 

*rfU¥ftfa CUR R ¥^R¥ffit, H oc R 

viR 5 ^ *rfU¥R 2RR ¥¥¥ *R¥ Rj,R 2 'S R, CUtt*R f^©¥ t*f£¥ gRtf^s <P-SIC®1 ^Rsf ^tlU^R 

h,,h 2 « h 3 ^t, ^^^prrtu, = ^ = 

R \ R 2 R 3 

(vs) v?vl>l¥?pf: gRK^lOH*! ^Pf: 

C¥R ¥§¥T% gRR¥^t I ¥§¥#?! CUR R R*llu«f's's ¥Rt¥ ¥§¥fffas H aRR<Ht«1U 

^sfl^Tffw I gRR^t«T t m^t, H OC t 

*rf¥¥RgRR tj,t 2 « t 3 ¥¥¥ UCUmTC¥¥%¥RH 15 H 2 « H 3 ¥^T, 


Ml 

t, 


H , iC 


• =^'W I 
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VS | (Heating & Chemical Effect of Electric Current) 


2 



jffrgt yn> gfsrKi 

^frt RjRfufuSTRu rrtrt w** srk rut rr§ 

^RTRiHluffioifeM rnfars t£it RiHGiftiOiulB rrr fisft 4 rH> cm&TffR mar c i rrItR 
mux fcsft 4Rf& r wtr i ffi^Rl^cv® % srr i <iR# %g<rmuifRR 

RTRrfRRuT « ^ < ®i?rf&ir 'srsof^r i Pi'Bi^fD 4Rfi>RrcrniTmuTRRRr 

^rrc^ i 'srw^m^r ^tt, $®t, 

gRRWR gRR= ^CRU RTRftf^TRU f&tt (R) 4Rf& wrf^sm (A), UXRlft (B), Rfu (K) « UftURff%T CUR R h 
<2|*fr ^ RUT ^r I tfR’RT R3l«lRfat>rR tR^ WT (RSRt RR RHRfRR W WRT (R3R RHf*R I 

4r1^ t -4<r rrtrt rur « rxrIu ffioiwu gfRfw Rmrm crr <trt rr i 4 r*r Rfu ur to t cr§ 

mu vsi%^ srr rfrt wf rr, r% gRRmm ii <rr i r% sms$ wr rtr rr i 

^ RftR RTlRftf^H vs RUCRU RlRRM RtR I *RT RR RmRT UfURR A0i I 4R*R fuUXU gRR UR W 
RJtRfu IrRU vs 4R ^vsj^w WT RtNtR RRamRR ^RT URT ^UI 4R*R 1§#1%[ CUR R h TR UIUURU W 
RrRu RUlfRR TOT t CR RR R% gRR RRRT ^T i URT UtR ^RR u^gRR h 4RS. RHRM A0 2 I 


UftmR (RUTRR CU, 


A0, I 


A0- 


I 


ufR^sRCRM ^U^RRUUUlumU'UmmRHi v3 H 2 ^R, RRRT 


(&) 

Mt^ 0 ! 



A0- 


tt T 2 

— = ^ UT, H x I 2 

H, I 


; R*R R ^ t f^R UTCR I ^RR gRU" 3 ^ gR#R | 

_ ^§T 

^cura gfsrK: ^sr ^ w# 

1r5r Ci^ c 2 crs-r^t i ^rr RFrfufuteRRUfumcuu ^u# wf crsrt 

^r I RiV 3 R 2 CUTCUU 4 UR URC# RRlIufatJR ijto- ^T^R RUT 

^r I <^t#/R 4 U#RTIrSR A, 4 U#UT^RfUB, 4 U#RfUKv 3 viR# 
^r<1<|vsri%T CUR Rh v£|^ RRR PlRfSt RS? Wf^TT I RR ^ v5Rt gRR 

mm (i) v£iRtRmr(t)mf^^%#^'srmfRRgRrfm»Rm^i 



RTMQ^R ^TmfRT Ti vs t 2 


um^^mw^furmrtaFcsr abi vs aq 2 i ^ 


rO) AR 

RRifll^Rvs wTwmcmrfwvsT^mrwrHivs h 2 i ^H^M^mRcmRcmrrmRR, — l -= 


A0, 


R, 


V TT AO 

IwRR^TRRm ^ <> R^’R^ 5 fR'^mmRrHi vs h 2 ^?t, vsRrt —^ = — l - 

H, A0, 


.-. iL = ®J_ m, HxR; mRl vs I ifRR%ft¥^mgT 5 #R I 

h 2 r 2 

v$vqR gfsfRt v5R^ vsf^s, £|^r (i) ^ 1%^ TfjR (ti ^ t 2 ) mR RmR RR <Pj«iRRi3R vs v®m«R vsTmTlRT 

5 iRsrr ,5 i ‘rut r?t i ufu - cr/r Rturnm ^Iur uRur miTRR agi « ag 2 ru, 

A0j 

to 


RRRT (RUTRR (R, 


A0- 


ft»,iL=-^- 

H, A0, 


Mi 

H, 
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(Heating & Chemical Effect of Electric Current) 


3 


^T, H x t; Wf I<3R f^?T l tto ^G«i*i v®v®]?i ^3TI 
Mtgtw g tolWT efam OT CWFT ^to<T 1 1 

w*r i i = 96soo i 

vstCT^l I G*i< *1 tgt c*u ‘J* ^ f^fel (Determination of Mechanical Equivalent of Heat ) = 

to(^^ft<i!§)*i v wtoitotom^tot <?T8 w?rtofto 

^r, mm toto 

w = vit 'Spr i 

2RK wr wim to wrst to > 1 ^ 1 ^ wtoto 4 <r to?[ ^*f<t tom h ^ritor ^ 

^Rr^artgtor, 


WxH 
^T, W = JH 
W 

^T, J = 


H 

.-. J = ^ ^toto. (i) 

totogto 1 ^Ttoftom to 4 <r tot r cto:wT to^r tolft b, tototo cat*r R h 

totom a to k gj% cmtwr to tto toto toi* w 4<r *rw 

ctotom i 

*ifNt: tot ^wn?t?r ^^ <wtotoiaw ^ i 4*r *rt ^ f^» wrtt mtow wi 

(cwto^f) to i %to«*r ^sm^tor^TO^ «<rtto i 

$to torftom t to wr vs ^jKtotoi tofto w^rs^r tto wr ^r i 

v4*i*t ito - <k*i v5<p1^ Ih(h 3 to^s. fiRifto i*r^\ i4jftot¥ 'Q ctosfton^ tor c^stit ^?r i v®^ 

tofto wr^ ^rrw ^r^tox tor i torftor t 4<r ^swror tor wr 

^?r i 

ftto : 

£RK^t«T = t 

ftot<r to<$fpr tor toto = v cto 
^Ttototo?r v»<r = mi sn*r 
vs<ic«i*i to = m 2 sTt^T 

totorftor vq toto torstor = ei °c 

totofatto 'S \®m^T = 02 °c 

wtotowr torrtowr wtoto ^®rn = Si cai gm- 1 °c 
MW = S 2 cal gm’ 1 °C 

vaivsifl^ <pj«iRf*|l}r^‘ <pv®<p ^v® vsK = misi( 02 - 0 i) cal 
Mf <pv©<p ^l)v® 'M' s f = m 2 S 2 ( 02 - 0 i) cal 
.'. (to H = (misi+m 2 S2)(02-0i) cal 




(i) w >^t<wt,«r h v*iff w*r too to, J = 


vit 


- ^T/wrto 

(mjSj + m 2 s 2 )(0 2 - 0j) 

tototo (M:^ ^tr totor to w m tor?i j ^ tto to to ^ wr ^r i 

ajvs^vslg ^ I WTK v®R^RT £f^<T° V ^ f'to to ^ ^fWT toWRT W^T ^¥1 I 
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vs I (Heating & Chemical Effect of Electric Current) 4 

<* *r wst^Ti <£i^p^i?ftfiW*r^jt^ri 

_ w ,_ 

P = — 3,G<1 I iR i£|<P<P vQTlW I 
t 

irr *ite% ^ arrc^r ter Rte v *ite% Router q <pw te w *® rrsr 

*lf^TH W=VQ 

rt, w=vit [ v Q=it] 

vit 

.. P =-= VI = IR.I = I 2 R 

t 

fegftQT# g 4R toltQT# RWT (RR R¥ (RRjte Rtf^ 1 te RTCR CR RTR RR RftR i 

tefT 'S¥f& R% (1KWH) ROT I 4fi> RRRRRR3 4RR I RRSf RRRRR atteRSOTt 4RR 

RTRRRRRROT4TRtewc§vFt^#(BOT) ^rrroti <£it ^rr RRTRRRRRRt^R^ROT i 

1KWH = 1000WH = 1000J/Secx3600Sec =3600000 J =3.6x 10 6 Joule 
MtRHife* Rite mgr220V - 60 W OTRt wfcR 4 Rg< - 

TRR tRRjte Rite RPR 220V - 60W OTRT WPR 4R RJ< Rtte 220V 4R Rte RR CRR ^fRT RTR 
*f*RR 4RX Rte 60W *RF RRIR I 220V 4R RR (RH?^ Rite ^RPfR WR *fRR I Rite fRR £Rfte 

teRRRlRRR, 1 = - = -^-A = 0.272Amp. RtteR GflR&k = —= -^-Q = 808.82Q 
V 220 ^gp I 0.272 

tew^ 4 R<U 4 $Rg tew ~$m rrr'Rss 75%ter« 25%fl^r iirrsrrr 4 R rrri^ 

rr 1 iter ^ ar^ teter rprr ir rpr wf&RR rpr 1 r^ 1 I 5 cr tete <^cva tetw rw rrt 
rr 1 RRteteRteRsriteiitetRteRfRR^tetete^^^teRrRRPRte^PRR^RrRRrRPRRr 
wte r^ rtr rt rpr wr?r wrt rw%w tew rrt rr 1 rw%w trrr rrsp? r te wr wte WRTte rot 
terwR wte rtr rot rr 1 rot <tet wrrR fRte rtr wte wrr; rw r?r rtr 1 

4R# 6 'RjlPMRTR t<pvSvsr <j«uvs vilt; <(f% <R, t^pvSvsrfD C^PT^va%\a <p^c«i W 6 ‘ 5 fW vsf^s. £RK 

■ 37^3 <MGVi> *m I vsfw^aRK 6 C^t rg«i I^pvSvsrl^ W*?|<i ^Ts/PTPt ^Gii ^HTT l i5T^® x li?- > ilP?G^<i 

WfcgpT TTtfl^ 3 f 5 patg n§^rr% aRl^y W *rf*f ^TUSf ^r RT 

^tw 'Q ^r*r ^r^^rrfw i ^ ^R<iDgm> h ^yp# ^r ^rusf ^c?r w ^nw ^?r ^ ^rt 

w oc h ^r, w = jh j 15^# ^r^^rrfw 1 ^ ^rfl^ ^wr <rpt i 1 ^s# ^ 
^ e fe 9 r ^rusf ^r ^fsf ^r ^n?i<r <rpt i vn^- ^rm 4.2 j car 1 1 *nf^ 

^©14.2 JcaP 1 ^TC^i5t:<[f% W, 1 W# W ^5f 4.2 ^T ^fW ^PTI 

\sf<f-^y(gf (g||G<|<pm) vQ %g^<P RhiI (Thermocouple & Seebeck-effect) | 

*rtta »£rt ^* 11 ’Ui«i'oi wiPi'iSRi' voras^ ^ ^ -m 

vspr #<T 3T577TK ^T #Vs (Junctions) ^K^TR" ^ Wr RR, 

v®T^«T <Sf ^vs%vs vs%£RTf^s^R, i£|t £R^ £f<^ <RPT I 

ib-^vb 13(3^51/^7 aj^rsr R^Rri^ 2TR5T aTAT^ ^RR I ^it li) R5 rH^ 

ter (Seebeck-effect) RR I ^ ^R WF ^ ^ RRRRR ^Tf 

(Thermocouple) i|Rv (R vsfe^PW ‘“‘ifo?! v5\g<] ‘5?T vsHRi vsT%?T 

vaf^w>|ei<p x rl% (Thermo electromotive force) RRt '5R I 


^ vspRR ^ ert^cvsfnsT 
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facRM MfRRHt (Neutral Temperature}: ^M RXMRM v©T‘ 5 TsrnzrfTT MR ^R3 RXMRM CR, MfRRfRR RTR/R 

mt%r vsfvbbi>M4 *tf%R rr r#rm rr CTt mtrrmm 1rm:rm mtrrm <rr i mr « rrt rr/rr wv 4 

MfRRM 275° c i 

MfRRM (Inversion Temperature }: MR MTR RRC 5 ^ ^R3 RXMlRM CR MTRRlRR RTRCR M|R vsl^boM^ 

Rf^RRR^RRMtM^RRcR^^RRMtRRRiTMR i mm^ <rrt rrmr wrt $ mtrrm 550 0 c 1 

RM% M/RfR: fe RRlft RtR^fatJlCRR A « B t^jR MR 4R# MlrfRSR A, Rlf&ft Ba, RfR K 4RS, Rr<R'®ri*ttR 

CRRR h (2f%RRRrMR^MRrRRlRTf&ftBa 4R RRlMM R^ A iRMR MR RfM I 4RRMffl'Q (RRRMR 

RTC^MfRlRR ^3 RXCRTR MR CR MRR MR RfM, (Tit MfiRR RM? RMM A -M 4R?, %®R RXCRTR 
MR fs? MRR MfRR RMM RlRMTCRrfRSTRR G -4R RRlfRR RtMCM R^ MRT RR l 

RffaRS RtfR K RR <K*I RuRF c f'Qfti3lC<l AB RR Mf^ 2RR RRRT RRf RR I v4R RR RtRRMR^tR CRfMR RR i£|RR 
RR RVlfavs MRfRRRnM 'StiMlkM A R-RCm> ' TO R*f RRHR RTtRMtMtfRRCRR MfR CRtMFRTRR B R-RCm> 
MRTMMRtRRftMt^l^MRCRRl RRf RfM, RfMf&M C R-RM 
MRTCR RTRMfMlfRMR MR iMFR RR Rt MfR C iR 7 ^ MRMT 
ImR I 4RR A vs C 4R WR MTRRfriRr / RIrRR MRf RR ^ 

WrfRSR CRMtRR^RRrCRRMltRcfRMRTRR I 

%fR (Calculation! I ^febbMM *1% E RCR ^ 

E= / frrCRTR M?/RR MfiRR tRMR RHmT ^(cp^ F X 

=Ix / frrCRJR RnRR MfiRR MR 


R 

L 


2 




t/fTIST 


RMrf*fvsfR5RRR RfM RRMfrfCRJR CRtR a RCR/fRCM MftRR CRfRRCR a l I 
.-. E=I/a MlRfR R7fR#RfR5|C<l<1 W*ff MfCRR M<fR L MRR MfCRR (RTR R RCR ct = 

T/R 

.'. E = — MMRCRR MR fRMR RR Rtf*f WRT RRR v©f‘%T vsf^^RT^ lc tf%R RR fR«fR RRT Rf/R I 

^R^tRRtol? RRf% tR5R% CR5#RR%RR %RRIrrIM 4R# MRtRRT MfwR RMT I %fR RRRRMT 
CR, ^ 1%R RRHRr Mft RRR MRR ^ fiTfSRs? RR 4RR RWT ^R# RTf5#R RRHRT £Rtf^ RRM R?MR 

^tr/rrr/:rtmr5MRrrrr^^Pi ^ rRtim cr«#rr Irrt rm i 
rIr, v 5R# (RRR MR ^ ^R# ^RR * A vs B 
^R#RTf5#RRRTMR^%»^^£Rff^RRrRR I ^%£RRRfRMR CRM 
A RsMRrw^i tRM (RRRs eM'f ( 3 ^ c^f^j g RXMR ^CRR RRjfw 

vsRR® SfMR RM v®RC«T A %s«T 'Q B ^R3 RR I vsf^s, SRR^R fw 
iRRft^R^t RC«T A ^R3 'Q B %s«T RR I 
v®t^ gRlc^ ^hRfi<p Ri»iilo 

RfR MR v®R£RR RRjtRM vsf^s. SRR^R Wf RfR RfRRfRR tRRT R?Rl^a RR iflR^ v®RR RRRjfR ^5f^5tRT 
tRRftvs MRRR^ WRR-v5 tRflft RCR RR v®RM ^ R5RTM 2RHRR M%R « RPTRfRR tRRT RM I itrb-S 
l3|#rM tRM% R^MR RTRTro 2 RHRR RRRlRR tRRT MfwR RMTI 



^^3 

B 


^®% fR/^fRR g (MR 5RRR RWT £R|f^s MR 4R ^R'SlRM RRT^M « RRfAjM ^f°Rf iRW MRR R^#M 
t%»RR <RR I (RRR -MRR RtRWS - (CuS0 4 ) 5RRR R^RT 2RTRR MRT 0R^# MRR « RRl# MRR 
fRR(%M RR | vi) fiuilfer© RvQRTM CuS 0 4 vi)RM%tR^|RRMR 1 
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* 11*1 mFto g WK (RftTO TOTOfTO TO « <*f C%TO TORfro TOT I 4 TO 

tototo e to giro to to i cwr- ^osto^ TOrofro to 16 to?. crom 21 toto TOmfro 

torItototo 8 1 

*pjNI(.to ^fro, trofro^3grt^T*T g 

gfTO^PT g CTO ^TO, fa*RT TOTO TOlfTO gRTfTO TOR g[CTO TO OT *rfTOK WTO TO TO ^T 

g^TOffroTORTOR^rtfro 1 

(TO^lTO f^TOSTOTOSEfTOQTO^ERT tCTOWgRlfTOTO^TOT^^lTOTOWKgWr?HTO 
TO, TOR , WocQ 



% w = ZQ 


(i) 


4TO Z TO#TOTOT I 4t^R?TO^^TO<TPTOtTOTO^(TO^)TOlW = Z ^^T,^Q=lfWl 

TO? ggfcfe *giiN6 g cro sro 1 to*' Rw gRTf^s tor TO>f ^Ef to to to* $ tocto TO 5 . TOrmfro- 


TOTOtot 1 



^fQTO^ERftCT/R^sTOTO?rwrgiTOTOiTO,TOQ=it (i)^^ to^TOrTO, 



W = ZIt. (2) 


g ^TO^rfTO^EtwTO^TO^ RtroTO^RTOroTO^^ErifTOTORTO^TO^TOriRTOH 
TOTO^;roTO<rt^t^TO?ifTOTOE°'^ T ETrTOrf^ i 

TO, e 15 e 2 vs e 3 TOTORTOiRtTOitTO^TO^ft/^s^^RTOro ^TO TOTO gRtfTO TOR 
wrfTO^TO^^'^Rraro w,,w 2 vs w, TOtoj^SrTOto, TOrtotcto^TOtoH 3 ^, 



E, E^fE, 


■which Riani-w am 3J3B am 8 


wiw><i giro ^2fT*prT^ TO 2 ^ to ^^inaw*i TOro gRtfro totto torTO^ i 



l#j CuS0 4 toTO tor cTOtTOr, TO#, TOTOhTOt c?tr« wTOr i 

TO%r?to g 

TORm cto tot totor to ^whr vqto c*ttot to i w to ^TO«> <TOTOlC?HI 

MW TO cTOTOlTOw* TO# B, TOTOlTO cur R h , TO K « wTOR A TO TOR <2T% TORTO ^ TO 


TO I 


*lfM 


o 


4TO TO TO TO TO^T "5«fTO ti CTOTO TO TO? gR!#® WW TO I wTOR CTO #TO gRTCTO TO I, 


(TOR (RTOf TO I 4RR TOCTO 1TO CTO TO *rfTOR TOto TO TOto TO^f RWKR 'QTO (RTOT TO l gR^ « 
fITO vsTOR TO#I C^TOCTO^TO?® TOTR TOrR RfTOTO l *# *t%TO Wi l 
v£lTO t 2 <?TCTO TO I 2 gfTO ’RiTO’ ,! $TO RJT?T TORTO ^f%v® WtTRTO ‘ 5 #TO 
W 2 1^rTOTO I 
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fmt®: 




El 

Ci 

w, w 2 


El 

‘ 2^2 


'rl 




K 

> 


Rh 

-MMr 


V--V 






sHJlR'Bk 


a a 

:.w«q i 

■*]WlX fifsfsr ^3f fiRtfe I 

lifter gfsfHg wrtw ferr R5T-*ife*r fe ftfe gc^r 'srsnf^r £Rfe wr enw* 

fe^re<r wmw *ife*r fe fe <rprmfe Rsrfefe i ^ fe fe fe gw 

£Rlf^vs Wf ^«T I £|(.^)<? vsfi^t/R W,, W 2 , W 3 .,W n Wt?R 'SRT ^«T I ^ JRSTW 

^ w w w w 

w# e 1 ,e 2 ,e 3 .E n w r —± = —*- = —*. .—— ^r i 

Ei E 2 E 3 E n 

wf!%g c^tfWsm, wrfWSH, ^f<i<iCi%T err*f, <o#rft i ^ar sww ^rt 4^# wtr, 

ifi^’wrf^fSH a, 

w R h , v5^#^Tf5#B,« vifefeK (2f%^mn^^w^r i 

^iffatgvsw « ^ft coffer c«n^ ^jrww w to gar ^fef w fer wr ^r i 

fesR gfes- «RHfr&R<t> ^tfe^rggg c=mr ^t i 
g*r c?iTOf5ti?r gprrfe 4^# *rrfef *iftar *rrft - B K 

^*i<r ^r ^i»k ?raw 

v»% £f<^ « wr i coffer «ott <2f% rsrhr wit 

I Wfe^felOSH 

*rtft cw o»r*&ifti5! w mw ^rr ^sm *bt ^r wr ^r i 


-o- 




V--V 


nU 


V 



— 


/_ 


_y 





4A 



aw feg mw gfe wr, w« ^tew «<r fer w i ^ CuS04 H2S04 

fe^g 5RT fe^W Rfe vsRT, W vs ^felOStW W W,, W 2 vs W 3 sfRl ^ ^ 

E 1; e 2 vs e 3 ^’fftwrc«^(R«rr'?rm(?r, 

El=E = Ei =M^®j° ^r, w oc e ^r<Kf|ft?r^ 2 #aprtf*l^^»r i 

E\ E 2 E 3 c ^E>'L 

wt^ * Mjfe ’5rc*iTR t ”t¥ g 

^ a« b# ctHw i z A « z b ^ ^rmf^ ^ur^ 

Ea vs Eb I ^ A V3 B CTt®T vs% few W fe Q *tfe*T fe £Rfe « WT 
vs Wb 


w a =z a q ^ w b =z b q 
. W A z a q 


W B 

w D 


ZbQ 

= ^A 

Z D 


-fin 


K 

<y 


-r I 


Ri, 

-\W\r 









(1) 

- t 

£]_ _ .f 



_ 

fi_ _ /* 




w A _e a 
w B e b 


•( 2 ) 


- )/-A- V 


.LSB~_y! 




Wa> z L E, 


Rtfe^ (1) VQ (2) ^vs *nt, 


Wb' Zg’ E B 
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.'. Z cc E 

ow\ cto<r <rwto « mmto ^jiyw toprrto i 

oai^toN: <zr*rrss toRRto^wr^rw 
^r, ctotoBr wr i ctototo *rto<r w <rr *rR» ^mRr w i *rR» wr i <zr 

*trs to ctototo efm ^c?r wnRim <ork <zr *trs to ctor fto?r w tora ^rm 
^ttw wr i 

ws z <rwto ^jiwm c^rt tow toto i w?r toto to w torRi wrrt ^srt 
^r,wwam^Rprn^, w = zit 

w 


:.Z = 


•( 1 ) 


, B K 

^\\y= —o- 


1 


Rh 

■At 


IF 




It 

w *Rfito to 5 . ^wto ^iw tor ^ w <?m ctom to ctototo to ^orw « 
<*to toft B,wtom a, to k, tototo w R h ^ toL 

8 toft WttFtiT to ctotow WRltoto (ZRT^rm .«!&■ 
fRi^ttot^totonRO'^ttowr^n 

wr^?n tototo^c^to^rw to^TR^i 

4'w tos; ^r to ^ttw Ito <rrt to to ^p «tor «<r 

W?fW^r i v£i w c^£m^tom^to^Sto^fto<Rto i 

Uto* ^mts ~ ^ 

to, w 'srnzrr = i wtomr 
£W^RT = t CTW 

^mtus to^® wrw «<r = w ctof 
toto to?r = z c<rRt/^=i ^ 


(i)^tom ,\z = ^^^i^t 4<rtorw^n 

wtotg i i ^rw vsrzrt errato ^rw t*tfto tow to tor wrwr tow tor <RR3Trr i 

* OTvsmto^ 

o i W efgvs jf^T (RT'QTTt tto. i 

^t^totggtotgi to* gitotoft tor g 

ws z CWT tow W*flto I WW £fto^ wm to W toW WRRT W^T 

w = zit 


,uQ) 


,I=A 

zt 


.( 1 ) 


toft ^RJtofg 

4to ctototo w £iw ^rRrcto^ wetwg^: c P5i3TW « ^rw^t^R^ toft b, to k, 

#s#uim ^¥^TO(2f%^^tto[totw^t^i i 
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^ ^jwivblUw (M to to «fro «<r kk to i ^ 

*rt cro* tomto^to^^tR^tom^# >ivicii <[to 
£R|R. v ® : TO' I *lfB <TO^ ' 3 T 5 BT kk : TO' I <4?^ vsfS'S, £fTO "W <K3 'WltTl't'S' Be*! 5 <K*I *TO 
^tro^^^frowf^TOTO 4 ^ cTO^em^fromTO^rf^TOTO^f^TOTO 


ik, tos; ’smzrr = i TOHimr 
2tTOTOT = t CT/TO 
TO7rr^^^TOro«<r = wc^fw 
TO«f?r kuk = z 

m^^pftror.-. i = — v£i w.z'et 
zt 

i 4<rft<%TOTO 


±4 


K 

<> 


v1 


Rh 

-JAr 



_ 1 

<: 


4 


1 

■ 

A 

— — ‘ 

0 



/ 

1 | 

A 

I 

/ 


- ■ 


1 

1 

1 




<k* C'T'qtjt SB's, i 


ajvs^vslg ^ I ^TO^TO3¥£r^TO^TO^t%1^rTOwtTOTOW^ 

* i tototo^^to OT'sttt 
vs l WStPP 6 ! WIT l 

y®%s, gfcgpHS '®fi5 | s, t^Sl^T CTO - *ft^ sf^T*f (TTSTTO' v®^ ^7T l 

toto® cro kf$ to cw - tot, pim, cro te fo# %tro^ toto cro tot tort to ^<r 

(7NTCTO tgf^j i£|^- ctKT, TOT, Bg<j>«i ^®3#r ^ijTO TO^ sf/TT 5 ! CW'QTTf ^?T l (ZT <hgcv® sf/TT^ fe® TO - (7# 

to to - *rf%ro to gar 4^# csi^Pioim* TO^rm to <?r to* 5 " fro to wnro %ro toto 

TOT TO I TOH (ZT sjT^?" aRTO fe® TO - TO - (TOT ^TOT vSfTO' jfTO vaf^ 'TO5T3' TOT TOI 

toWRto tot tor tort toto ^®% tororr wr totors' tot rto ^to «n^r totr tos i ^tot 
cstrt^ 


A 


A 


SS 2 
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2nd (Paper Math Solution 
'S i afts, 04TC44 at%r o 4 pr|{ii 4 <p fern 
( Heating & chemical Effect of Electric Current) 


i l441<^lftTC4 1.118 014 4101 ^454ta lAft2T«04t4; 
4a4H 04tft» 44ta 3C4? [41014 ?<|ijj[a<t> 4T4t4ftF 441pr 

0.001118 gm/Coul.] 

41001 wtft, 

W=ZIt 


.-. t=- 


w 

ZI 


=> t =■ 


1.118x10 


-3 


Z = 0.001118gm/coul 
=0. 001118x10- 3 Kg/Coul 
1= 1A 

W= 1.118xl0 _3 Kg 
w, t = ? 


0.001118x10 
.’. t = 1000 s (Ans.) 


-3 


x 1 


* I ftla|4 4lt^ 541710 a%f%*|W C4H7lft 4f04H04m; 

l 5% 01041 s.osxio^kg 0101 5fta 

01010 af^4t0t4fti>^[ir?<F H.i8xi0" 7 kg C" 1 
41001 wtft, 

Z = 11.18x10 “ 7 Kg C" 1 
W = 8.05x10 -"‘Kg 
400, t = 1 4^1 = 3600 C4: 

A| I = ? 


W=ZIt 
.-. I = 


W 

Zt 


=>I=- 


8.05x10“ 


11.18x10~ 7 x3600 
.‘.I =0.2A (Ans.) 


« i ZnS0 4 ‘ft 04# Cat#! ftllM4 04X ft 0 1 0^130 ft# 
4t0 1.25 2.888X 10“ 3 

Zn 4 fta 40 i Zn -00 afts, 4T0ft44 ^0J1?4 ft# 454 i^n,' 7 
41541 Wlft 
W=ZIt 

^Z = ^ 

It 


© 


2.888x10" 


44tt0, W = 2.888>ft<pKg 
000, t = 1 ^T:30<m^ 

= 90ft =(§400C 3 T: 


Z = ? 


,25A 


1.25x5400 
.•.Z = 4.27xlO“ 7 kgC“ 1 (Ans.) 


81 ioo 04 # ?<ijifo 4 4 iftt 4 0 ftfft 5 5 # 4 C 4 
^Miwi 40 i 4ft ftfts?# ftpft4> 4ft4 ^pr 2.00 ft^i 
450 44 w 000 4st4? 

100 'S0td50 1 fi^4ft5 4%443r40i7Tftiftft^400 
= 100x1x5 vsTTf©’ 

= 500 'Strf& 5 # 

= 0.5 feat's?!# 0 % 

1 ftt0i'34f£ 4%ftjjft4 4ft4 ■spri = 2.00 ftp! 

.-.0.5 ” ” ” ” = 0.5x2.00 5m 

= l.ooftpr 

ftftp #510400 = 1.00fti4 
.-.30 to ” ” #= 1.00x30 Um = 

= 30.00 ftpl (Ans.) 


a i 44# 100W 44 fttss^ ^5144 7 ft4# 1 ftftr 4Tftr 4100101 
30°C C8it4 40°C 4w^f%4t4 i J 44 0l4ft#4S0 i 


4104141ft, 

W = VIt 
=> JH = Vlt 
=> J(msA0) = Vlt 

Vlt 


=> J = 


=> J = 


ms AO 

100x420 


1000x1x10 
.'. J = 4.2 J/cal.(Ans.) 


44071, 

04aT, P = VI = 100W 
000, t =7 ft = 420 s. 
4ft4 41444 , 

=1 ft = lOOOcc 
41#0 «4, m = 1000 gm 

4100101 410(55, 

A0 = (40-30)°C=10°C 

40:00 <iltai4 4041, J = ? 


ts i 20cm 2 44# 0044 ^«?r 0it< 0.001cm <$sF «M5 

4t40 ffto 12V fftjbbMA 4ft0 44# 4jfSft 434^10 441 40 I 4#ft 
444 4Tffto ?4jrf44 4ft ft# 44 I [4T4T0 54y = 9000kgm" 3 44?. 
4ft0 (l4 | jjft4> 41414144 44'§0 = 30 x 10" 7 kgC" 1 I 

41001 wift, d(3) 

4t044 V=At 

4 itoI 


XO.OOOOI m 3 

8 m 3 

#^=Vp 
Z = 4xl0" 8 x 9000kg 
= 3.6xl0" 4 kg 
41410,W= ZQ 

=> Q = — 

Z 

^ 3.6xl0' 4 „ 


40071, 

(.4444, A= 20x2 cm 2 
=40 x 10' 4 m 2 
0<F?, t = 0.001cm 
= 0.00001m 
Z = 30xl0- 7 KgC 4 
444, P = 9000kgm 3 
4jfta"*|ft, P = ? 

E = 12 V 


30x10'' 

.’.Q =120 C 
4jft»'“tft, P = EQ 

= 12x120 J=1440J (Ans.) 

H I 100Q C4TC44 44# ftl^f4 ^5144C4 2.5kg 4lfta ^l4C4 5A 
0414 41441454C4 W 44T4 0lf44 4104101 24°C 4TC4? 

41441 Wlft, 

H = mSAO 

^ H = 2500x1x24 Cal 
.-.H = 60000 Cal 
41414, 

H = .24 I 2 Rt 
H 


t = 


0.24 xfR 
60000 


t = - 

0.24x5 4 xlOO 
.•.t =100 s (Ans.) 


44TC4, 

41144 a4 m = 2.5kg 
=2500gm 

aT44l3if 418141 A0 =24°C 
4lf44 41? a!4 S = 1 Calgm' lo C 
t4f4 R = 100Q 
041441411 = 5A 
444 t = ? 
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v!> | g|W Hffj <3 : 


^.ebooks 


V i 5 fi> 60 <11% ifm. 2 IB 40 

*1741 s|(^®pT*i 6 <iBl <pw dc 5 ! i s|% ^SRB 2^ijj%4> '*!%*! »mj 
3.20 Bm^r ^rtw 

60 'S¥lt5? 5 fB ^1% 6 ^pBT ^ WT5T %*r«, *m 
= 60x5x6 '3?lfBmM 
= 1800 '3lfB^pBT 
= 1.8feff'3Ti#’sr% 

40 «xrrn^2l^^6^^w^T2tff^i%5rs, , «mF 

= 40x2x6 '3X#^T% 

= 480 'S¥f5' ¥Bl 
= 0.48 %m3¥lB ^pBl 

mB ^rriw *1% = (1.8+0.48) l^rte?# ^BT = 2.28 
%m<mB ^rBt ^T, 2.28 B^%B 

1 *!%<r ^fiT =3.20 Bm 

.-.2.28 ” ” ” ” =3.20x 2.28Bm 

= 7.296 Bm 

%jT«, «lw = = 7.296 Bm 
.-. 30%71<r ” ” = 7.296 x30Bm = 

%tj«, *lm = 218.88 Bm(Ans.) 


s> i 50C2 <m:4<r%^%^2A2|^ lOOsec^tmTmm 
0°C m*PMt?r <t>^f *rtft?r mmm ioo°C ^ c*ftet<r? 
^rmtwtR 


H = mSAO 

=4> H = mxlxioo Cal 
.\H = 100m Cal 

H = 0.24 I 2 Rt 
=> 100m = 0.24x2 2 x50x 100 
=>m = 0.24x2 2 x50 
.'. m = 48gm (Ans.) 


<447*1, 

wi'=wi3rr’irsfe, 

A0 =(100-0)°C 

=100 °c 

41%r 'sffg wm, S = ICal 
mi, R = 50 Q 
mt^rfxrr, I = 2 A 
^tsrt, t = 100s 
’life m = ? 


5o i 44# tram 220Volt 4<Pt 1200Watt rar41 whs i 4?T 

caw <m? a% 21 % t$f=# %jw *i%?r ^it l .00 Bm tftfB 

2 wBr mtrar am 4m m<r? 


^imrwtfr, 

mm, p = vi 

V V 2 
=> P = V — = —— 

R R 


R = 


R = 


YL 

p 

220 2 


441C4, 

%»4, V=220Volt 
mm, P = VI = 1200W, 
M< R = ? 


1200 

.'. R = 40.33Q (Ans.) 

1200 «mB^ l IB tft 2 4% mrar %jI4 4w 

= 1200x1x2 <34# 4% 


2!%^%b loo Bm^? 

%fjs, «tW = 2.4x1.00, 


Q] 


= 2400 «4tB 4 Bt 
= 2.4 %rarmnB4% 

10 Bm (Ans.) 


55 l liPFtmff *rmr4limiB4<r 20 gms C4t4t?l £tC 44 %m 1 Amp 
ama ^C4? [C 3 TRH (mi%4> 4PTt4f44> 441pT = 




6.3x10 7 xl 
.-.t = 31746 Sec (Ans.) 


44 m, 

W = 20 gms 
=20x1 O’ 3 Kg 
£[4W 1=1 Amp 
Z=6.3 x 10" 7 kgC oul" 1 
444 1=? 


5^imM4tfWc4t4f#ti4 6A-200v?744rmc5i 60W -4<r 
ms# at% ^ atfBm ft?rr-=M?r mw wb am 4tca? 



^rmtwrfa, 
mm, p=vi 
.-. cvi^afaBitaa mm, 

P = 200 x6W = 1200 W 
%¥ £t%1B at%a mm = 60W 

1200 


.-. w ai%a 4?.4Tr = ■ 


60 


4 am, 

%»a 4Nam, v =200 v 

a%4 £t4W, 1= 6A 

st%fB atata mm, 

Pi=60W 

IB = 20fB 
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<EJJeet of ©eetric Current) 

^aR^ cSN* Qhi|: *tR^t% *roRor eRiRa ^ mnK*\ 4^# C&tW 

i 4 Rs^m^R^eRrr^ c£tw f^Nr <r?t i 


te a/s 4^# jw i i 

4<T^*i<T wRt¥^R^SRR^RT 

<£RK ^RT R<f 

^trtti fwR fw<t fw* iG«vsh^ ri 
*iR<^ Rfw<t 'srttzrT«^r i 

4 *lftot W 'QttMt>Bvb RwK^ ^TRTFf OT, CT^ C4<M*|RS[ (^T C&lW flattai* £R»R^t p^T^ltR 

R*s?rl; ^Rs, sri^t w cRw ww ^r 4 <r sftw « ^Rs, *narr« 

^R*[c*i<r ^*j<t R«<t to i 

£ T^T *lR<fffR TOto £(<rff^ 



Jr 

^OftTSCggRTW-^Tt^TTST: 4^1# WFT (Rar^V*) ^aRs^ff 

^ R^r m^rr ^wr#r ct 0 RP cRw 

W?NT WSTt C&tW TOJRT ^R^hG wRw> ws i 



4 $- 


fej *R - ^ 


fej ^ i 


->U|v»llfa ^Pf: C^T *(R^TfR toReT ^aR«, SRtRa ^T 4 <T HsFTKn C*T C&tW C^W ^ 4 <T 

c^r R^tvo cRw cro<r ^th *iR«i§R frrt^<r ^i^prrfw, smss ^r^^rrfw, *iR<fffR wR 7 ^ w $ 
R 7 ^ *rwt c?r*rm wRt (^^^rR^^rs^rrR^ 4^*iR?rfR ^rcR^w ^ R 7 ^ ^<ic^<i <r?R 
WR^rrfw i 

^jMjU *rarw, cd i 4 w^TtR 

cRw cro<r ^R ^r i ^fR^rtt we<i<r ^r?j*t?r (<//) ^R^ ef<^^ w ct c^t 

R^ p ^ , cRw «w ^r cRw cwrm ^th dB, 


i I dl ^^fR^Trfw (dBccdl) 

\ i ef^^r / ^ ^r^^rrfw (ds x i) 

O I sin6 (dB cc sin6) 

8 l^r^^RWR 9 TrfW(i/5x^) 


W^PR^s^t C5tWCTOaRT*!H J5x 


I dl sin0 


^T, dB= K 


I dl sin0 



4*rn?TK \ K4ft'm K= ^ ju 0 = AnxlO^Wbm^A- 1 *nTmA _1 

An 
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8 I ^5% a/tw ferr (Magnetic Effect of Current) 

ju 0 IdlsinO 

ciB — - --- 


dB = — 
4 n 


4 n 

ju 0 I dl x r 


Wt,S=frfS=f«L^Cl 

J J 4n r 3 


'slWllil (^TfWT Pmo (^r B " 51 K: 

«Rft^,’^T^TWT'a|^Rj.'© CD W I 

I 

a «P? ^<1 c^p ^5Rf^a p i£|^# I ^ dl Wft CEtW (7^5, 
ju 0 J dl sin 0 


dB - 


4m 2 


( 1 ) 


sin# = — 
r 


a 


.*. r = 


sin 6 

l 


( 2 ) 


(&) 


cot# =— ^T, / = -acot# 

a 

:. dl = a cosec 2 0 dO .(3) 

(1) *Ts >l5l<Mt c r r«d/^ nfc, 

ju 0 I a cosec 2 0 d6 sin #x sin 2 6 


dB = - 


& 


An a 1 


© 


=>c/i?= ^ 0 ^ sin Odd 
4n a 

(0 — 7t) ■>D a il?r ^wl'S 3 <PW 


B = t £-J™ 0de ^ 

s ^ [ - cos «# 

B = —— [-cos;r + cosO] 




^5 = 
:.B = 


4 n a 

Mol 

4 n a 
Mo 1 


K-l) +1] 


D 



2 n a 


imm, ^^^3 pn^ = r, = I; 

ju 0 I dl sin 0 


dB = 


4m 


( 1 ) 
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8 I ^5% 2RW CfrtW ferr (Magnetic Effect of Current) 3 

Q^mdl 4RU ^ WE©t cm I ^^(1)^ >151^*1^ W $6^4 WVP CS 

c£tw ww rr^ rr^sTrr^rm i ^$%r 2 nr, 

^RT RC<1 1 = 0 C«n^ /=27tr 
RW | 


J l 4m 2 


c«hr ^ss<r p 4<r r 4<r rrr 4 <r 

<R (TFR^TSR dl 4R?. r 4<T (<$R #ff Q = 90°; ^s?lT? 

B _ 2 J dl si* 1 90° 


B = 


B = 


Moj 

4m- 1 

Moj 

4m 2 


4 m 2 

2m 



\di 


0 


UYo 


2m 


B = _Mol_[ 2 ^r] 


(& 


:.B = 


4 m 2 

Mol 

2 r 





RR R\*lTT N ^C«T, 

b= MoHL 

2r 

R/R® RR: <RR ^BR J 1 a IC?l '©^ WR C&tW WR RlJ*lR RRtR (7RHR Rfs*itR RW <R 

RUT R/R® RR TOT I 


^R tSFSt 'Q ^°T fTOR RI^TR: 


- - C^t^&V 

(RtW CTO (RR RtofR to<lto ^©% £Rto TOT, £RR (RtW WR ^TOR RTCR RWBR 
RRfi> ctoSWRt tof toTR ^rOhUTOT RNRJRTOtto RtoTOT I 

RR (.'©Icn?^ Rtf*lRtRt: 

s# i£i^ 3TT#r rf© ^#<r RtofR w to to" torr 3 ©% eRTfro r»r$( rtrr ^rr rr»tr 
<*to <rRr war toto i 
A= RQR^RiI CWR 

B - c&tw war 
d= *iR«i§H 
t = Rlroto w 

v = RRRRR*T <RR 

q = RW 

/i = RtofR 

/ = \©ft5 ) S > £RR 

F)/= rr Rntor 

£ = RR^% w^to^r 
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8 I 2RW c£tW ferr (Magnetic Effect of Current) 


=>E = 

d 


F,=gE = ^ 

d 

wlw *rr mm to<r tot%T a>lw 

F m = qvB [ C^IC^ v 4<T°s B tot%T [ ■ 

RRTRto F m = Fe 

=>qvB = ^ 


0 = P0°] 


.-. V H = vBd .(1) 

fit^, d arc*. cfrm war, 5 arc- rtc ^Rrr «nwr cto&w toRR w (i) r* to^rcR?- rrrri mm 
-wm <rcRvtor rrtrr i 
^rRRwRRrtor, 

/ = raJgv 
=> / = ndtqv 
I 


[ C*W ^4 = dt ] 


.'. V = 


ndtq 

(1) R* RftoR v <4R RR Rto ’fit, 


(&) 



« = 


Vh 

ndtq 

=>^ 

_ BI 


ntq 

5/ 


V H tc l 



Bd 


( 2 ) 


w 

(to&W 4R <R%RRT I 


(3) Rto?rcR?r rrkrx cstw war, b arc?, totoR t wrt rrcr ctoto 


(O) 


F// aRt to^RK, / rRrtr to totoR to wr^/r Rto r^rtt fto wr rr i 


vsfva'g, (.^04 ai< 


RrRwrtoTRRrr: 


^mr wifR, c^tw war to%r torR rr ercrctR rr i rwix c^tw wr rRrrc^hi r%%t 

rrrs/rr tow m\ tor^R^I ^rcto ^r mm*i rrrr i to rrr c&tw wmr fto?r rhrrr ma 

^lf*F» 4R# RltRR-'K^ CRRT I fto X RRf ^RR CI?tW WR B m 'aifo^T RR’-RSTC w rr fto> 

tto rrr i toRtoR RtoR ^ / tow <rcr totoercrto'w, r^rix wrrrrr 

toto tow cRtRRTRfto totor i 

RRtRR, 

/= RRRRCRRfrRr 

^ = *il^i<wrc W5wr 

« = rRrr^rr to ^rr ^trwt toto^ r*.*!3T 

q= tofi> toto^ WRR 

v = ^c s i<tuj(,t < g ’Rl^SR <RR 
B = cStW WWRR 
/= toRRtRR 

<r/ 31> to 5 ^ toto^ C5 tw ww rhr «r ^hr w ~$m%„ to ^itotoR erfto 5w<fSw<i to?r 

£R^ C^tW^T, 


r x X X 

L^'iJ -_-, -J -1 / 

x , B I s I s 

„ X 

H 

S Fm 

' X 

H 

X 

v<Hi> V^l 

—»- 

X ^ 

f-i- ) 

, X x X X 
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8 I ^5% 2RW O/tW ferr (Magnetic Effect of Current) 5 

F m = qvB sin 90° = qvB .(1) 

F=NF m . (2) 

tw, A = « x 

,N=nAl . (3) 

(3) *r° w n ^ "str ^ (i) *r° Mtror ^ F m ^ ^ (2) ^ tfto nfc, 

F = nAl x qvB = nAqv IB .(4) 

%»#,/ = H3gvW, (8)MtWt^r?r, 

F = IIB .(5) 

tw c£tw c«n^ e cro to 3w<wiw<i $*et to, 


F m = qvB sin0 

^ WJ *lf<l<llTO^ ^»RrTO, F = I/Bsin6, C®|* TOf# C^tel TOTO 9\^P\ $ 

cto toft to 'q iw <wstit to i 

F=/FxB 

4TOC«t<T/ I / 4<T to TO TOF^ TOW TOKTO to<T fto 

TOT ^ato TOTO fto I 


ATOTOTORl^^TOTOtosTSto^^ F = N II 



W 4^14 0>fTO CTORT to: TO TO, to Pg/?5 44# ^ TOTOFf I 4# 44# ^5f CfrtW CTO 

// 44" tot toto i to% TOtor / eiro; to TO4# toy toy TOfc i 4^% pq « //.s 4toro 

Mryt 44\ 5 ia?3^»r i sp's g/?^i^MMT/ A°44t b 4<tto 4TO4 i 

PQ TO^ TO = IkxB=IkB sin CP=0 [ v k 'Q 5 4¥ TO4# CTO 0°] 

RS-*m&tir*m= IkxB = IkB sin 180P = 0 .Mvk'S 5 4¥ 44T4# CTO 7SCH 
- - - - - « 

SP 4TO W TO, i? =// x£ = iZ5 sin 90° = ///i [ v / « 5 4¥ TOTO CTO 90°\ 

g/?TOto*TOT, F 2 =llxB = IlB sin 90° =IIB [v/'Q 5 4¥TO4# CTO 90°] 

%toto wtotot w cwr to C4, F, « f 2 to wtot, « tototo, wr ^ 

to m w^ttoy^n?rm (^t™ 3 ! x 

t = r?r <^ft x wm ^ 

=>z = IlBk 

.'. t = IA B . (1) [lk = A=^[^ C%q*M I] 

^%^jR^tor ? i^ytft‘^ sp « qr ^»r w 
XYWWW I x I 

ret? cst^it ^nrr, 

x = IAxB . (2) 

a %toy i 

vs (FFSWfFW N ' 3 Ts'<r^ (turn) «TT^T, 
f = NI AxB 

:.f = mxB [ 4TO, m = NIA = C5 tW i3lW ] m vflffw A 4<\ toy I 


IA2 

B 


-Ni 


_A_ 

B 


k 


b<_ 


A 


A 


K 


^ — - 
_r^_ _ 

B 
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8 I CtffW larar (Magnetic Effect of Current) 6 

^tTRWFrrf^Br <rt w wm *rf^RR*i<r 4 ^# %rt «tr^ i %*f?r 

smm\ (£i %ft ^5#^r tost ^ <*rs. ^ i 4 m 'sr^rf^r 

*R (.<ios *TR^ wj ^g ’Sf|c*t<i C3T*f ^TR^T ^?T l ^ ’5JR*R ^ C3T*R^ ^TF’S' 

WTI 


»||*5 'Q _ 

*m ■rt^, g cm ^trH^Ri#to^ a « b gfRm ^trst s cutwr 4^#^w^ri ^ 

gRT^M x /f R^C® C%^ ’m«l'»lMlfii3|fcM W to Ig <£RK ^TR% wfe /s ^#5JK gRTf^© ^C?T 5 

t^nrr/^c<r i 


/ = / + i 

g * 


(i) 


. ( 2 ) 

... (3) 

(2) 'Q (3) ‘ 5 iTt;, 


V A ~V B =I g G. 

^V A -V B =I s S... 


I s G = I s S 

A G 

^ I g +I,_S + G 


:. I. = 


I s G 
I S + G 


L G 
IxG 


[OTteR^CS] 


[-■■I = I g +Is] 


S + G 

wrm, >j5)<M«r (i) w *n$, 


4= 7 -^ 


^7 C 

■<«> ? <# 






IxG 


^4 = 


,./ =i^ 

g S + G 


S + G 

IS + IGy^ 
S + G 


X 


( 5 ) 


(&) 


> I ^ ( wjjjf 

>^I S 




(4) ^ ms- <nf*t^RT«(5) ^ gRmm <Rf*imr i 


B 


qjlfvfrN: gRE3RT?rRRqH^<l ^%gRK mR# WfHm (£RSCTT'S|MTTn?r 

'©r^ mr i W*ik <2f% m^Rir ^ <mo© m i 

I fiF^fafaGT^RX 

WRT W^R^r <rf ^f5T ^rMRR S|R^ l WfHm 

gr?R#r CW ^*R?T ^a *TR<T I ^TR^T W 

M«f ^rmRJTf i 



^gf 6 !#: t?R^ ^0lfat>Nfi5w> ^vs^lt'o G?% ^mR¥ ^ C^T«f ^TI WT 

£f<R^ ^TR ^ *TR<r I ^ WV ’tTHWRrf^R^ (M, ^TR«r ^RggRoT cmtf 7TT^ Rww ^ I 
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8 I ^5% 2RW CfrtW ferr (Magnetic Effect of Current) 7 

<IC3)51 IpTT C3K ^ ^?T, "SpM ^ <m«i ^TW gRTC^" ^?T ^Tt 

giro* 4^# ^*r 'sriar g^Tf^a ^ c«n^ ?m nm i 


«#, CT ^iTR^TsfSH wrf^Bf ftsft W TOlTOlftfiSlM* ^Rlfw OT £f<^ TO 

to ^th 4, ^ / af<^ *i%roi<r wrftTO ^r 4<r tot #f s to<t cm 


/ _ IxS 
g _ S + G 

^r, i g s+i g G=is 
^r, s(i-i g )=i g G 



TOTOlftTOn) mfSTO 4$ S TO<T (TO '3T5qT^mr^T ^ mC*T $ 


(o -i) to i 


gxjgpTOg jtgt ffi: w *rrm wtft^ro *rrm wrftTO m/^a ^r wrf^fsra 

3wwr mro 4^# w tort cm ^ m i 

m m?, mfat>Nil5« ^r#ft cm /? m^fi>TOfafr/gm’ s rrTOTO i 

4 "TOT TORRE / (£RT n «PT n I gTOTO *[fm*T WET mi 

r cm^mr® to i 

TO5<r^t%TO4 
nl xr 

? # 


/ = 

i? + r 

^t, nr = R + r 
^t, r(n — 1) = /? 

.. r = -^— TOrwiftSic^ 

n -1 

cmt wc'a rc<i i 

\\ 



/? 


1 


-' s Tl(.*'W CTO 


Qsl^fwSlteRf 'Q ^t<gKf%: 

H^fwiJN: CETO?rmnEEW 


,Y 


S> 


to ^ 1m<r ^ tror toNe wp# 


i4ETO *tf?rmf Wf "TO WTI 

g 4tTOm^EETO^*trRTOErf^^TOM fronl^EfoErmT 
wet totot <e ^#r mror to* i r5t»& ^to* tor#t 

^rr^w^w i 



^gf 6 !#: ^ ^T5T^K W ^ ^ gf^ gfm 

to, wr ^ gf<^^ to i ^ gfro^ c^r *iG«'©'H ^r ^ ^ <2f% 

^T5)TO ^ TO?T GlT*f ^ wr I \BbbvilW4 ^TfS?K ^'S¥m 

^r cutwr arm ^r ^<r?. crn^f fas* fro w gf^ 

K«T I WT^%^gfTO^ I 
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8 I £f<ric$<i CtRw larar (Magnetic Effect of Current) 8 

5#, cr rrt trH^sIrsr fisft rrt rr crr g ^rs. R3RFsnRtlRRR r#rr cr rrr Irr rhr 

rr rr 41 RRifRR v col1 r«r rHrt rIrrrrr ^rcrt% crrMrtRr rIrR'© <?<ic^ ^r rhr RfR r rhrr 
^ crtr (2f%^ ^ ^r wr, 




/ __L. 

g i? + G 

.-. R =--G .(1) W4R RttR G3%5- R RKRR (RRf^RRfR RiTRolTRrfR^R 

I g 

(|0 -V) RUHR CsT^fsfSlR RiCR RIRRR RRT Rf/R I 


Cot*5fR5tRR RtUt R%: 4Rfi> Rl" Rt^R CsT^rRsTCR (R^t RT^R Csr*5fR5TCR RRfSlRR RRCR RRT RWR RTCR (2f% 
RRRHR4RR 4R# RrR^RRCRRRRrCoRC^RlRRRtRRRRff^RRf^oR 0^, RlRRRR RT RR I 
RRtRR\ CR%lR5TRR RT#ft (RtRRi, 4RS.ROTT fRRRTRR RCRT V RWR 
RRRR Co^IrRRR RRlfRR RSRTEfr RRR I K RR | 



SRTRR, 4 R^RRTRTnVRfRRRtR»RRr«fRTRtRRrRRRRRRI^RRnRR2RrRR(RrR(2f%^R^RR^^Rl 

nV 


••• 4 = 


*4= 


4 + /?2 
«F 




RT. 


/?i 4 + r 2 

1 n 


7^i 7^ + R 2 


>© 


RT, 4 + R 2 = nR l 

:. R 2 =R l (n~ 1) n RNfRX RT*Ro CoI^IrRRR RTCR 4R #R RR#ft (Rl/RR 

(n-1) '©R (RR/R Gj% RRRHR RRT^o R/R I 

cJP 

*||R>f*fcN: CR RCsR RRfCRT CRTRTIr^R RNrX 'S R%RRR RtRt RR WCR RTf^R^R RCR I Rrf^lRRR (RTR, tRsR 
RRrI'S (RR RRR w C^R I CRR, RoR RT^fRI 'S R%S£[RtR RTRT RR RCR 4TR AVO 1 r6R 'S RCR I 
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^ -i5R ^RR RT^ RRRRT I WC^RlS.f -4R RTOT RT^R "5|^|fTO TO RR I 

RTOpRRTRR^RRTTOTMH ^R RtR 1R<RR WRT (R R^TOR RTRTO RRR 


vaTTO T = 2n^-^- ^TO, T = CRRRTO, M = fTORt^tWTOR, I = fTOR 

W5TOTOR ^R° H = ^TOtTO CWUm 'a|^fs)R» 2TRRII 

t#TORR^5RRTOJR^TOR^:, T 2 = 4n 2 —?— 

MH 

.-.MH = 4ti 2 ^ ^RRT ^R°s IRTR CTO MH 4R RR tR 1 # TO RfR I 
T 2 



RfRpR#RTOmRRTO, fTORWSTO^^TRR I = m 


V+b 2 ^ 

12 y 


/ = W p/RR tsNl, b = W p/RR sf % | 
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(t i sstw TO*f's (Magnetic Material & Terrestrial Magnetism) 


6 


R#TO#: RffaTO TO*CR fTOTO RCTO fa# CRCR JTO TO^ cfaw TON# RfaCR CRQRf TOI TOTO 4# TO 

froro rtor crrto faTO TO§faR tor ^tto tot to tor £rofa faro faro to cfaw r w tot^h 

toi totototo#toto^^"**#^#^4tor1toctototoi 

to to tor Rf# tototo ^ to tof 25 rt, 30 fa ctotcto to crrr toto fro tor to crrtoto t 
to tot fa# rrt toi 4# irt tor totort m cro tor to 1 TO#^fa^TOTfaTO#TOTORTRR ^ctoi#t /« 


£f^ b fa# RTO ^TI ^ ^ b <3 m *3?' TOT 


I = m 


0 2 +b 2 ^ 

12 


#!tor;r rItor 1 to tot fa# tor toi to rr 1 


TO° T TOT MH = 4n 2 —t- TO#RCRRfaCR MH TO TOT fa# TOR TO I 


%faraf# vq %cfaaf# ^ vs tg^jiNrb 

faTffa##: CEtW C¥4 gfr^TT H -TO TON £TOR TORt I -TO CR 

#<# Rlfa RT £R3T#t TO I R# I-H CTOlf# CR RN RCR H -TO ^%T TON c!^ 7 

i-to^toc#tortrh-to3ctotoni-to^rr#ri i-hrr facro 
4 # *rn rtortoto t£it #### wr 1 



f; i-h croifi# cr toirt rn rtoi to rrr fro fa cRpi%r rtn i 
faro i-h croifacro fal# totst cwrc=rr torn 1 ^fwrfw crt^t facR o t#[ crcr tor to to to h to tot 
^ far to #rr rjrto torn jrtot nto 1 -TOTO|^faT cto to? to?. ^to to nrtot c#n rto h - 


totot^rirto?® torn 3 1 -to cro r## wr 11 -to 4 tTO#NTO^TOrgTRTN 1 croft# oa crrirnt 
I -TO TOT ^fRT TO?. a fa 7 *^ TO*^ TO^T fa## - 1 4 $ TOT^T CTOR C&tTO TONT H -TO TOT ^TORR^N 

nrc^® torn 1 -to tot^pr to fW o fact's fro rt ^tn ab rn tofnr Rton 1 b fact's h ^tr #t "To 
cte fro 1 _(£Rr ^tr "faT ^R err^ ^r R1 4 ^p#rr 1 - 4 <r ^tr Ob 1 fwmro fawro tot i fal# 

CTOTfatW TO# TO ^TR fai# ^ I cfaw TOTT H TO^R TO TO 5 R ^rR TOT’f TOR I - 4 <T TO 
TOR RTO TO bed CPRfaar R'SR TO I c fa 7 ^ I x faT TO TO TO TOT H -^TORRTO Oc I H - 4 <T 
^tTOR (TO#TO (RPTTOT I H TORJR TO TOPS ^faf TOR TOR I 

faR I d I TOfRR TO £TT^ ^T l fa/R Oa « ab GR 1 W ##TO TOR CTO TO, H-TO (R 

CTO TOR TOT f#WTTOR TOR I -TO TO JWfTOR TOR f ^R "TOR CTO C#T I R# TO«ffa fafTO#R ^ 1 R 
#f#T CRTO I Cfaw TO# TO TOCR f#RfaRfTO R/R I abedef RR ^[RCR fa#faRfaR ^T R/R ^R?, TO$f TOCR 
farofaRfro TO RT fTOTO TO R/R I 
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iwNr 

2nd (Paper Math Solution 
d I CfrlW 'S ^ 

(Magnetic Material & Terrestrial Magnetism) 


i i 4x 10 “ 5 Kg-m 2 W5H qROT 

44 OTrsTiT | 

MH -4?T ' 5 IH W?T ^ I 
^artwrwtRr, 


T = 2n. 


I 


I 


1 MH 
T 2 = 47t 2 

MH 

MH = 4jt 2 -5 t 


OTl^IWf 5 !, T = — s 

44 

^TW, I =4>=10 5 Kg-m 2 
MH = ? 


MH = 4x9.87x- 


4x10' 


MH : 


^60^ 
1.44 J 


4x9.87x4xl0“ 5 x44 2 


60 2 


/. MH = 8.49x 10 4 Nm (Ans.) 

^ 1 <74K Rifis 60° 44?, ^-cbh4 wwm «i^R<p 

^rt?,*r 30 pT 1 ^ ^n?Rr ^rt?*r ^0 ? 


V = H tanS 
=> V = 30x tan 60° 

=> V = 30x 1.732 
.-. V= 51.96 pT (Ans.) 


4«rn7t, 

5 = 60° 

4^14 H = 30 (iT 
V = ? 


« I C414 WC44 4^Rl4 'Q 


4414^4 32pT 4<R 20pT ^ ^Tt4<r 414 

4«rc?r, 


W I 

4||»|<l| WlR', 

b = Vh 2 + v 2 

=> B = -%/32 2 + 20 2 


^B = V1024 + 400 

=> B = Vl424 

.’. B = 37.735pT (Ans.) 


^^T4 H = 32 pT 
V = 20 pT 
B=? 


© 


8 I C 4 T 4 4 TM'Md>lRii>lBr 30 f& OTf^K 

OT5TI ^ £MC<M C5tW 4144 1,2Am 2 44 44?, ^ 
ww ^°*r 32pT 44 ^ 54^44 15444 Wrr 

44 i 



MH 


=>I = 


T 2 MH 

4 ti 2 


>44tt4, 


60 


WFR4H, T = — = 2 sec 
30 

rftWqm, M=1.2 Am 2 
^^#14 ^4T?*f, H = 32 pT 
H = 32 x 10" 6 T 
W5H qTl44\ I=? 


T 2 xl.2x32x10" 
=> I =- 


rv8# 


4x9.87 
.’. I = 3.89xlO“ 6 Kgm 2 (Ans.) 


a i C4l4m^ 



^-Ct>N4 
«rf44i 
I|jraBcos5 

H = 22.5 x 10“ 6 cos 30° 
H = 22.5 x 10 -6 x 0.866025 
H = 1.95xlO“ 5 T(Ans.) 


WC4i^4H22.5pT‘44?l44f4 30 o i 
I^Rl4 ^4f?,*f C44 44 I 
4«rn?r, 

l4#f, 5 = 30° 

«- eftw CWi^'srR, B = 22.5 pT 
= 22.5x1 O' 6 T 
'41^4 %4K*r, H = ? 


^ I C4t4^Tt44 C4P4 414 15.923T 44?, 44?, 144% 60° 

414 <i? ^It44 T5*fRC“l4 414 W? 

wrsratwtf^, 

V = B sin 5 
=> V = 15.923sin60° 

= 15.923x0.866025403 
.-. V = 13.79 T (Ans) 


5 = 60° 

CfrfW WW 4H, 
B = 15.923 T 
^T4^4t?'*l', V = ? 


H I (WH44T4 2s 44?W®T4*T44 

8xl0" 6 kg m 2 1 £ ^KTBTC 4P441^4*IH 
40pT 4C4 C^tW ^T5fC44 '51K W? 


wrsratwif^, 


T = 2tc 


MH 


T 2 = 4 n 2 


I 


M = 4jt 


MH 

I 

T 2 H 


(2iFR4Fr, T= 2s 

«tvs\s qTW, 

I = 8x10 ^ Kg m 2 
'3|^R|4 ^trs^, 

H= 40pT=4()x I ()- 6 T 
CflWqlW,M = ? 


M = 4x9.87x- 


8x10" 


2 2 x 40x10” 
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<3 ^ 


M = 4x9.87x- 


8x10" 


2 2 x 40x10“ 


.\M = 1.974 Am 2 (Ans.) 

V i 0.3Am 2 ^^14 'Q 

^»iROTK%?r^rsil«PiRd5 4 ^i?r ^ oth 3 ? <trt i ^ 
J^t<M ^51^4 Wtt 4?1 l [H=32pT] 


T = 2ti, 


I 


T 2 = 4n 
T 2 = 4n 


MH 

2 I 


MH 
2 I 
MH 


=>I = 


=>I = 


T 2 MH 


4n 2 

15 2 xO.3x32x10“ 


CfffWK, 

T 60 1« 

T = —s = 15s 
4 

H= 32|aT=32xlO‘ 6 T 
C^tW ^T4, M = 0.3Am 2 
ifff, I =? 


4x9.87 
I = 5.47 xl0“ 5 kgm 2 (Ans.) 


A 




ss 2 


5s I C4K (AKT?T5lK CblV4VK W 44“40 WW 10f& <A!4 <A?T 
44S. «RT c*fl®T CW 60 WW I ^14 


C4M4 'a|^fvi4 ^FTT 4<T I 

T, = 2nJ —-—.(1) 


T 2 = 2 n 


T> 


|MH i 

pi 

(MH 2 

M 


,.( 2 ) 


JL = S. 

h 2 t 2 

H, 6 2 

=> = —r 

H 2 4 2 

.’. Hi§ H 2 = 2.2581 (Ans.) 


( Zj) 


^ , s|TC s T, 

£m^71(7fFR^T, 

„ 40 „ 

T, =—s = 4s 


10 


^¥^71(7fFR4Fr, 


^^14 $*rrs™r. 

Hi 8 H 2 =? 


T 6° 

T 9 = — s = 6s 
10 



P§> 
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%idacikm and ^fternating Qurvent) 

va lll < rb Rf^fR JW Rt '®fl5RRt% <1'S*?N RlRlt<IJ 'SRI <4<pfi> RW <1'Sale's RR^tft 'sf^bON^ '*(1% 'Q 

2R|R ^S*R R'SRtR *I*»FsM» WftR*t RER I 

EfrtW IFf^: WR ^RR CR3RR 4RX $ « RR ^ C&tW CRMR ^RT?/RR ^RRRER «£f ^?RR RtER RX 
C^WM^RI B RCR 

(fe-R>) (p- AB,fR¥RfR C&tW (7RR ^RR RR felt Rt RER 

0 c^rc'rf^m w (fe-R) ^rer erIw etor^rkr ^er 

B cos0 I ^'S'fllX C^fW IpRT R.R (p= ABcosO I ^RR A CR Cv 8<l %RER 

RRXRRtRRRtRRR^ WCWl#fW 

R%ft | RffRRERR 0 RR ER4RR C^Ir A 4RX E&tW ERR B 

4R WRst ERR <4R° RfTRRR RWR, 9= A.B RRRtX ER3RR ER^R « C&Tw ERW i£|R ERRR 'S'W RtRt C5 Rr 

M RfRRtR RRRt RRI ^(RRT° CRRt ER, c£RR IFlRT 4R# ERRR Rtf%(iSrR IPCTT 4RR REW E^RRt-I^H 2 
I <4ER 'QERRlR (Wb) 'S <ic®l l 

fR«jR REtRER 4RR fEER ER RIreR CRTER IFlRT ^3R RER ^ RhjE'® ^ 

RER<tRERRRR ESTER M ER? RER I A CR3ER fEER 'a|fot*V|Rlft ERtW M (p RER $ RERR RE REtRE CRfER 

MER?, — =— B,^[RETX CERtEtERX ER, CRIeR*^ ctWfRX^« fR«^ CRTER ERW 4R^ I 4 W 
A A 

CRTER ERRER ERfER^ER?'3RRTRR I ERlERliE^E^^r iflW CSrrTRT, Weber/m 2 RT, NA^m' 1 I 

^RR5f: R?Rt ERE EW ERjfEER ERTER EREEEH EE^ RXRlt RT ERTER EREEEH EfERRR EE^, REEt 

<£R%R 4E# RR^tft 'sfvbbbMR Rfw RET RfR'SSETR WffRt RE I RRRR ERtER RRRT Rt EEEEETE EfEERE EE^, 
RtfRt 'sfvbbbMR Rfw RET EEtR RWEt RR I 

RTNTt: 4E# W ^WRt ^R#lRRJs^%W : f^t ^ ^R# RW C^tR 
RfRf^#R r:sr RRRfRR R% Rl^^fRRt ^R# fRRJXRfft RfR f^t 
CRtR fR^R 0RT^ RMR RR<|vsH RRR C^ftR ^$#R RKR C^tW RR 
RRTR RXRlR RfRRRR R^ ^RX S WT C^ftR WffRt fRRJX RRR 

RR RT fRRJX ^iRR^R RR I RRCRR RftR 'fitR Rs^ CRtW RR 

t^RTRRfRRWRRTRCR, WffRt IrRJX 2fRtR'S RR Rt I 

RR RR: IRRR RRT ^TffRt ^fewfRR Rf%R RR <£f RRffRRt C5tw |pH^R RfRRWR RKRR 

RRTRIR RRRR RRRRffRR | 

RTNTt: RRRIR, (pj = CRR 1 r1r§ RRtR CRR RR fRR '®lFbiiH<l>fft CRtW I 
(p 2 = t RRR RR ^ RW fRR RfeRR# C5tW M I 
RRtRRSR f^tR RRRRtlR WffRt 'sf^RtRR E RCR, 

Eoc-^P L 
t 

Rt, Eaz-^- 
dt 

Rt, E=-K— 4RRR K 4R#3RR?*!JT I E Cv\*S ^RRR, (p 'S'CRRTR 4RRR ^t CRR^ ^RRR 
dt 
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(Electromagnetic Induction and Alternating Current) 



w t r^rrK=i rri e = —- 4 1 c*m efCRTstii 

dt 

RRT RT^, $6^kvs N RT^ttR? WTC^ I WT RRlfw O# N<|) b ; 

:.e = -n^- r^rcr fern m\ ^rttr cr, e ftc^r rtrt crr i 

dt 

T^TORRiR: CR CRRR vsf^tbN* WCRC*TR WffRg vof^bbH^ *1% RT efRTCRR fw d)RR ^R CR, ^®T ^3RT ^TTRt 

crrrrcr 3 ^ ^r CTt RRR^RTRr crr i 

^rt?. (*Km crcr^ wtrrt wRt \s^h>mr> r^t « eRrrc^R fw wrc^ RtfR i e = -n— ^ 3 #^: c r 

dt 

dt 

7TOR RPR RTNlf: RRT RfR>, d]R# W fRCRRT CRsFCR? d]R# WCRR $6^1 R f*TCR* CR'QRT I C&tW 
m<R?^WT^<^Cd)^%£fRn^R^gR^R| <£$ v®% efRfCRR dm 

^Rf%R J>MCR>R RTRT I d|fi> TORRfJfRfoRCSRRT 

WTRf’5PTCRR 5 R^SRRR I d]*|R >|fcMCRWs<l fRTTR CRCR ^TTRRT WffR... 

TR, 

RCR Rf’SPT CRR* I ^sTRT?, fRR#CR tRWt RRC^s RCR ^«lfCd> WTfRg 2fR^ Rf^R#fST CRfRCR ^[CR (Tffw r?jTRR E«TCR I 
WTRTR fRCRR Rf^R CRR^CR CRCR *jCR Rta CRSRTR C&Bt RRM ^^IIU £RR#CR ^TfRRR RRCR I ^sRT?. 

SjRfCRR tw dlRR RtR CRR ]>RSR5R tRRRjRft ^^1 W[ tg\5R CRRR WffWlR RR I C 3 # dJRSRpf R¥R RfR <p5#1l>C® 
^Rf^^%£fRr^^1%^rRf^R#f5T (RfR^^R^TRtRRft^tR^^R I dltsfCR WlRRt WffRt M>fibN>|«1R> *t% 'Q ^gf^, 
fifRH^R tw iR^fR ^R^ RTfR I 

l^TOR^ST dlR^~*(f^R 1 rvsjvs|: ^ff^fiCRTw WfCRC*TR R>C«T WlRRT CRRC'S R1^ CR, CRRR RRT '®frpi>1®W *if^R 

t§RR ^[tsfl: ^t^s, SfRTR ^RR?T I dl^ *}f%5R tRW®r ^CRR Rlf^i^R RM R£R RR I 1w 2f^\sR^ 

'»ff^R>£EtRR J ^Tl(.<1 (/f Rf^R ^JR Rwf% CRtR R5RT ^d> RT I C«TC^R ^JR CR(,<?^ 'STfRRT ^®T fifRfR R 5 R^® RtfR I 

CRr^R^RCR^^rRRTWTfR, (RRR WffRg 'of^bl>HR» ^ dR t^R RRRR^ RtRt CRR I (RRR^S#^ 

RRTRft mRfw Rf%R WRT $’6^k'0 wrfRg ^f^efRn^R ^gR ^R RT df mRfw RTRt CRR I ^RT^ ^ R% 

RWfR RKTR WRT RRRT Rfw '*tf^ RTR R^RC^® RR I d)^; RtflR* x tf^ X lfe-C'® RTRI^Iw ^CR tsf^s, 

2fRTC^R ^ R^CR I ^Rr^^%£fRTC^R C^tW t^RTf ‘ lt rf% 5 R 1RW®T ^JR CRCRRCR I 

_o\ 

^#R ^RH Rt TtCR^: d]R# RR R'S^Cvs ^%2fRTC^R RlRR^CRR "RCR ^5fRRT CRRR CETW C^RTR R^tR Rf%R WT 
R^tR ^TTCR R?f5J§ CEtW FtC^R RlRRTRR RC& I dlt RlRR^CRR WT CR C^Tw WCRH RC& ^TCRJ ^#R RW 
RC«T I 

R%rWfCRH 'QRt^: RCRR#, CRRRI 2fR^WR WRT^5#^ CEtWHW cp,^C5T, 

cp oc I RT, cp = LI . (1) diRTCR, L RRT^RlFiR 5 ^RR 5 I dj^; ,3®R R'^RTTCR^ '5TfCR iC f URT^ RC«1 I 

RfR 1=1 d|R5R? RR vscR, cp = L RGR I 

^T^BSt: T^TR : f5%& d]R5RJ vs% 2fRTf^ RXRRF CRf& C^tW FTW df f^\H ^#R WTCRH 

^RT^RC«T I 

WTRTR WTRRt wrfR, L 


E = - 
RT, E = - 


dcp 

dt 

d(LI) 

dt 


Ia 


[cp = LI RfRC R] 


mm 


^nef- 

+ B s 



.'. E = -L— RfR— = 1^R, ^CRE = -L^CRI 
dt dt 
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'b I '®Iv5^ COTW 'Q TWm<RW (Electromagnetic Induction and Alternating Current) 3 

^TT^RBaf: ^RT d|<H> ^R<t *lR<)Fs'£> m ^rfkt \of\$N>M<|> *lto 

tokwm i 

tok^nrn w: tok km c^k i c<dto h m\ wi m\ ^r i 

C^iR dg[ ^RSIf: T^PT 'sfto^K S|fk C'dC^TO d|^ kkkW 'm *ttow ^«T to to d? d|^> 

CSt'B' \of^N>M<l» kk kkt ^?T <Sf ^%T km 'Skk^' <£& <^to WT I 

kdlHR^ kn*!': t^RT 15 ^# tsf^S, 2RK *lRW*1 <MG«1 Rkik'S) i£|^# (R 

km^k^ik^ *h^R 4 km wn 

gtoito km jgtg: mr yo~ i smss wr cto 

' 3 T°’ 5 ^ 1 FTW "to cp k, k 5 £«T, 

cp CC I 

^r, cp = mi d]^, m dto ktofto^m 1 dit^<r ?r*!tr<f *rmto 
kmkT ito 1 = 1 d^?^rvst<r, cp = M^i 


r si 

p 1 


a 


oi 



^^B8T: mi ^*R ftofea d]<^ vsf^ £(kk WT kfH f'd^k'o ?IW FkRF ^ <RtoWsI *TRPkto 
km kT I 


kkkmkR, 

E = -— 


(£s> 

§y 


k,E = 


.-. E = -M 


dt 
d(MI) 

dt 

dl 


[cp = MI 'toCTr] 



dt 


*©' 

HT _ 

d]^m*r, — ^ kto p ^tok eikk ’iww 1 tern to to kk§ ^ktoRw kto 

dt cwSr 




I ^ — = 1 E = M ^1 

dt 

^TT ^B8T: mi to^£(k; d]<R> ^R<f tokto C#t <3T kRt «(^bb!«14 *tto 

k k^> ^ ^ftokm *rmto kkwr i 
fegtog to 'Qkf Sf c lt%: .^T 

3aH»*fH; ot Mm tofik to totot to tow k* kw <rr ton^ to ^sto wr ^rm ^r^ 
totok <R m*[ 1 ^totw to ^ft wr ^r i totok ^ 

2Nwti ^?r 1 w- ^ 1 ^iwiD c^t 'srM' k^PF^k ^ 1 cto - ^|v5»i toPF^k I 

m totok w R«c<td ^to eto^ ^ito w 
£f<R^ <iRTtos to ^R^ wr^ <rt ctor wt^r totok wr i wm w 
totom^toR^wd mR«c^ ^to^%£f<R3; 

to ^R^ ^RMtt <rr wto totok wr i 

^to: di^# #fEt wmwRt w 1 ^: k^kk <tirfs 

c'kto totok" fisft wf ^?r i ■si^n?" <rt ,s itoit er^ to^ £R?trt ^?t ^®r^ wr 

wm <?r kl^St eto <rr tto tos ^r (to ^t i 

^Ttt tRtotor ^ c# 1 ! *rt^ ^r??ur (to «tr^ i ^rr^ tototo ^ 

f^k C# 1 ! ‘ 5 fR J ^T??l 3 T c?fR^ 1 
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I W®?, COTW 'Q TWm<RW (Electromagnetic Induction and Alternating Current) 4 

^ 5 %^ Ep Rm exm mu <£$ I? “"iTOTr c«t®r i mrc^ 

JRR 5 '© C^tw <7^4 <R*IT t&stfsT ^RT WlRt vaf^M>h<p t&5*tsT | ^RT 

mrr n p 4<t° s c5 tw m cp mr, Ep = -Np—.(i) ^ £f% *rrmr cRw mm 

dt dt 

*iG«'ow« m i 

tRw mm *iR cmr m 6 ! r m ^©t^T dfR £f% *m* nm ?r?m wt dfR 

vaf^N>M«» *tR WfRt Sja I C^I^’^Tv’lirNs'^r^W 1 # E s = -N s —.(2) 

dt 


(l)^'s(2)^ftwrw*nt, ^e = -^e. (3)^<km>Rh>M 4*tRmi 

Es N s 

^m Rm Rw^ tMmicdd w©r ?rm m £f% 

*tR C*fR 2 (R C»IM>«j *|fw ^TET m I C^fK m%7© I s SRR RmT mT, 


Ep 1 ? = E s I s 
E I 

% —e = — .. 

E s I p 


( 4 ) 


dm (3) ^'s (4) *rR, 




E P _ N P _ I s 
Eg N s I p 

rnm= jitmRR R. R. «ti^t mm wr ^mr R, C4mr m $. R. mm m i m<im« 

mrmtr*Tmk wr mwr w m i 4 ^ cmm ceim «srm m, c^RRwt, csRsjef, csRcm 
$'©)iftt'o 5mpR?r mm mr m i 

RmR^ ^twfw *tfm <yfeBr RgRR cm wmm «few *ifm w » ^iw ^ w 
m*rnm vof^bbH^ *tR mr i wmr wrR, m?r mRm m>Rh>M 4> *tR « m?r mmm 

mt tmr cs# mu mm Rr mr w ^ w mm<r m>Rw>M 4 *if^ m i t mr 


~\AJ 1 1 

dl^R M)Rbl)M4 jEdt 


^ o 


WERT WfR, R^^fmit \sRbbH4 W, E = E 0 sinff>t 
dimr, E 0 = ^W*l%fR i I«ffl=C^m^ 


— 1 
.’. E = —|E 0 sin cot di 





p 1 

=^> E = — f sin cot dt 

T J 
1 o 

=>E = --^E[coso)t]o 
ooT 

— E r n 

=> E =-E|^ cos coT-cosOj 

coT 

— E r 

=^> E =-E |c 0S 2n - cos Oj 

coT 

=>E = -^[l-l] 
coT 

.-.e=o mT^>Rw)M4Rm^m= i RT i 


1 eo = — ^t, coT = 2n 
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'b I 'stv5^ COTW 'S TWm<RW (Electromagnetic Induction and Alternating Current) 5 

RfeiR ^gsrt^T; c^r?r^rsr?r^ ^tsre^ s~ 

ef<^ <rr i rrr wrft, ’fRf^s rr rrrrt eRm; « rr rrrrt ^rrr?t r# 9m o# 

RR RRfR 9m WR RRR «Sf RR RRffRR R5 ^s, 2RR R^RT RTTI RjRRtR T d| <1# K3R RR R5 
1 T 

R%£R^^R, I = — J Idt 


RRR RtfR twR^Rst v ©f^» £fRR I = I 0 sin cot 

i o =^%£Rr^^twR's to = rrt^ 
1 T 

.•. I = — JI 0 sin cot dt 
T o 

I T 

=> I = — f sin cot dt 

T J 

0 

=> I = —-^— [cos 00 tJ[ 
ooT 

=^> I = —— [cos coT - cos 0] 
coT 



:t 


I = —— [cos2ti- 
coT 

■i—^M 

coT 


cos 


0] 


(0 = — R, coT = 2rc 
T 


(&) 


(O 

r\) 



.-.1 = 0 R^^R^RRRf^£(R^R&RB=*lRl 

SP) 

IW^fflRtt ^bl>M<|> R#KZRr R5RR CRR RR RtRtfGR M>fvbbt>M4 *rf%R W RGR R5GF df RR 

R^RGR R5 \of\$bl>M«> RR I RRR RffR W RRtfGR ^ v3 ^SBT RRflGR ^RRR?T 

R# tRRRlR (Rf&RRRRfRfeR^RRRif$^RRf^ R5 \of\$bl>M«» *tfR RsRR?n T RR 

^\Q) i Vi 

d)^# RSRK3R RR R5 *1% RR, E = — j Edt 


/2 0 

RRR Rift, tw^RRit vofvbbbM<fr RR, E = E 0 sin cot 
d|R?R, E 0 = ^fwRR^rf%R^tRTR'S to = C.4ft«> R"R* 


■■ e 4i 


E 0 sin ootdi 





:i 


pr 2E 0 
=> E = —- 
T 

\ 

— 2E 
=>E = - 

=> E = - 

^1 = 


ooT 
=■ 2E n 


/ Z 

J sin cot dt 

4 A 


ooT 
=■ 2E n 


cos cot 


a>T 

cos-cosO 

2 


2tt 

E, 


cos n- cos 


o] 


I = --22-[-1-1] 

K 


2n 


coT 


to = — R, toT = 27t R, -= 7t 

T 2 
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(Electromagnetic Induction and Alternating Current) 


=> E = ■ 


K 

E = 0.637E 0 

^ RTO3R WV vof^bbM«> R5 RR vof^bbH^ ^ RKRR 0.637 ^RR 63.7% 

^tsrt ^ Tyrsnr 

grr rm i wrr wrfR, rrr rrrrr va% grr *5 rrr rrrrr ^rwr rs# 9m 

R5R RRfR tRR RR ^C«1 ^ RRR RRRRR RR tsf^s, £RR RNRT R¥ I RRRRtR T RR 4Rfi> RRRS3R RR 


1 ' 2 

R%£RRRR, I = — fIdt 

T/ J 
/2 0 


RRR RTfR, twRfRRit \ofvi?bl>M«» RfR, I = I 0 sin rot 
4RHR, I 0 =^^W^twR'S co= 


; 2 ^ 


.*. I = — JI 0 sin cot dt 





sin cot dt 


i = -^r[ COS(0t F 

coT 


(& 


^ 1 =-^ 

coT 


cos- 


Jo 

eoT 


=>! = ■ 


,2Io 
271 
In 


C0S7T — COS 


cosO 

0] 


271 _. 

00 = — R, oo 
T 



^I=_il[_l_l] 

71 

=*I=*t 

K 

:. I = 0.637L 


© 


■9L 00 T 

71 R, - = 71 

2 


\\ 


RsR?. RRR3R RR RfwRH^R RR RR RfwRn^R RHRR 0.637 ^R Rt 63.7% 

^ nXO) 

fERRfRRst \o|$H>|»H> Rf%R RR W RR: CRtR RR RRRRR \of\$N>M<l» *rf%R RRR RRR RRR RRtR ^ RR 
RRRlRR RR \of^N>M«> Rf%R RR Rf RR RR I RRR RTfR, RR RRRFR M>fibbl>M4 *lf%R <R^R RR 'G 

RR RRRTRR ^RWR R# to R?R (R# R1R RRRR to RR RRR <Sf RR RRRTRR *rf%R RtS 

RRRR RNRT RR I RRlWRT T RR i5R# ^ R3R RRT 'sf^H>h<P 

_ i t 

*Tf%RR5RfRRRR, E 2 =-jE 2 dt 

^ o 

WRR WfR, ftRRfRR# RREtRR E = E 0 sin cot 
4RKR, E 0 = M»^bt>M4*if%R^tRRR'S oo = C4lld4 

_ 1 T 

.'. E 2 = — JEq sin 2 cot dt 
T o 

=> E 2 = —Jsin 2 ootdt 



:i 
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IU TW (Electromagnetic Induction and Alternating Current) 


e=4j| 


2 sin 2 cot 


o' 
2 T 


dt 


_ p ^ 

■E 2 =— |(l-cos2oot)dt 


2T 

E 2 = —J fdt — fcos2<otdt l 

2Tl J „ { J 

E 2 =§|[tE -d-[sin2cot]o| 

E 2 = —It—[ sin 2ooT - sin 0]| 


0 

2 fT 


2T 

7 2 


2cd 


E 2 = —|t—[ sin 47i - sin 0] 


2T 

E 2 f 

c, o j i 


2oo 


271 

co = — .’. 2coT = 471 
T 


=^> E 2 = -MT-[O-Ol 

2T [ 2co L J 

=^E 2 =Eo_{t_o) 

2T 1 


($7 


2 


( 1 ) 


\of\$N>M<l» RT# ^5 RfRR vsI^bbM^ (E nns ) RT (TsR^SWRtR I 


I - Jp2 p X^/ 

^RRT?., E ms = VE 2 = J-2- = -^ = 0.707E 0 <ff5dF fw RfRR# vaf^bbM* Rf%R RW RT# R*fcfT 

V 2 V 2 


rr = -E x %rrr i *if%R rw r?# r^ rr ^r%r rr^ 0.707 rt 70 . 7 % 

V2 

gRRSR ^ R*f RR: CRR RRR RTRsRRR SRK^R W RTRR <R# ^ W RfRRKRR 

£RT^ r< rr <rr i rrrt wfft, rrr rtrrrrr £RR^r rt# rr « rrr rtrrrrr 

R5# tRR IRCR CRf& RRR R]^R «TR Wf ^ RRR RJRRRRR 2RR3R Rv5 R?fRR RT'SRf RR I 
RRTRRRR T RCR 4R# ^ RRT 

_ -j T 

ts%£Rn^RRv5R*fRRRCR, I 2 = — J I 2 dt 


WRRT WlfR, fRRRfRRst £RR, I = I 0 sin cot 
4RRR, I Q = vs1^£RKRR*HRR'3 © = CRtfRRR’RR' 

.-.I 2 =Ejl 2 sin 2 cot dt 
T o 

=^> I 2 =E| s i n 2 03 tdt 



— t 2 T 

■ ! 4 i 


“7 I n r 2 sin cot 


0 ' 
r2 T 


dt 


_ T 2 

I 2 =^|(l-cos2oot)dt 
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IU TW (Electromagnetic Induction and Altemati 


i Alternating Current) 


=>i 2 =-E. 

2T 


J dt - Jcos 2<x>tdt 


l2= M [tE "i [sfa2< “ t] “} 

•I 2 = —Jt—— [sin2<x>T-sinO]l 
2T [ 2co J 

■ I 2 =i^jl—— [sin 4n - sin Oil 
2T 1 2® L J j 

• i 2 =—It— — [o - oil 

2T[ 2© j J 

I 2 = Jo_{ x _ 0 } 

2T 1 J 


2n 

co = — 2coT = 
T 


— T 2 

I 2 =Il 
2 


( 1 ) 


F= |jT T ZP 

I rms = VI 2 = J— =-^ = 0.707I 0 ’ff&GlF fw *#<!# <TC?f<r <rsfcfr 

2 V2 /rtf 



= ' x I «£faSF ^5 <TCtf?T ^<T 0.707 M 70.7% 

V2 

gggtgigg wi^rr^Tf: w ^nfw *pn$?r to osmi mO« <rr <r?t? 


p\ 
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ttot w 


2«/ <Popgr SoCution 

b l gfgg, CgjW 'S fw *lfa<i^sT 

( Electromagnetic Induction & Alternating Current! 

i I ti|^# ‘j'JsRiC'o 1.015s 3 T5TC?T 'sf®«, 2RK 0.1 A 
0.5A Os ^■R<fo'o ^'Sim TRH- ^ f^los 10V sf>fctt’' s i<r< 

<k ^?r i fa# ^ i 

wifa, 


E = L 


di 


dt 

• 10 = Lx- 


=> L = 


0.4 
1.015 
10x1.015 


Henry 


4*11171, 

'sfao>h<p ^=T, E =10V 
di = (0.5 - 0.1)A = 0.4A 
dt = 1.015 s 
’#trr , srtc^*rr°^, l=? 


0.4 

.\L = 25.375 Henry (Ans.) 


a i 4Ffi> «nmc^ ## 10 henry i 4^ toi fat?r 

6x 10" 2 www ^s%s, sRfafawr 10A c«rtF 7A-4 TTia «rtfa§ 
'sfal)C>|= 1 <p ## '5ft«T Fs? 


^TbRlTWlfa, 

E = L — 
dt 

=> E = 10x- 


6x10 
E = 500V (Ans.) 


4«rn7t, 

di = (10A - 7A) = 3A 
dt = 6><10" 2 s 

L = 10 henry 
’sfev^RF f^t, E =? 


^ i 4Ffi> <p$%r fi*ht 50, o»R^sf 

200V i 4*1 C’ffat'*'^ *rtFFl*!Tr 100 OsR^sf w? 

^imrwtfa. 


N| 

N„ 


=> E s = 


E p N s 

N p 

200x100 


4*iR7t, 

*rtFFi*Tr, N p = 50 

c^tnt ^sut,n s = l oo 

^s|T^s%r 0»n^sf, Ep = 200V 
<fafa c«n^st, E s = ? 


50 


.'. E s = 400 V (Ans.) 

\j> i (£i<pfD ’TtF FsfaTT 100 i 4<pit> fa<po 

^s o.04s 4 eifafa tftw 30><10' 5 
^s 2xio -5 Wb 4 < ift c rs ^?r i ^rtfat \sfig 

x tf^ fa#F^ i 

d( Pg ■=TtFFl«lrr, N^aOO "TtF 

dt dt = 0.04^ 


E = N- 


100x28x10“ 

=^> E =- 

0.04 

.’. E = 0.7 V (Ans.) 


-V 


d4*B=(3 0 x 10' 5 -2 x 1 O' 5 ) Wb 
= 2&^<10" 5 Wb 
E =? 


8 i 4Ffa '5% cslc'Bst 10V 4^° 'sf^s, 

4A I C*ffa <7»Tt%W 20V V?T, 417s £Rfa Fs 


«rbi<rTwifa, 

Ec Io 


p 

20 _ 4 
10 “ I 


=>h = 


s 

10x4 

20 


4*rti7t, 

^yiTFs%r srk, Ip = 4A 
^yiTFS%r cstc^f, E p = 10V 
C*ffa Cstifa#, E s = 20V 

C#TF$%T£[F^, Is = ? 


b l 4Ffa f# *ifaFsl 2R1t^ 7|fwr I=30sin 628t ^iTT ^s%s, 
(i) ^ifasifa (ii) (iii) ^ Ml F<11 

4*m7T, 

sfFs »fvfl'<M e f I=30@«628t 
I = Io sin cot 
ipRt fcw 
(i) I 0 = 30 A 

4<R (ii) co = 628 



=>f = 


628 


2x3.14 
:.f = 100Hz 

(iii) Irms= 0.707 Io 

=> I ms = 0.707 x 30 Amp 

.'. Irms= 21.21 A 

(i) £PTf7^r I„=30A (ii) ^rr¥ 100 Hz 
(iii)£tF^^5 5 1^F7f^Ft I lI rms =21. 21A 


a i t£|<pfD t£| .1%. I^ait?r 160V <p*NT^ 60Hz l S's.c-'ifi 

Ftc«r 20Q m®! wr Ftw c^R^st, Ftw EtF^rfirr ^ 
5'si < T ®tR\s ■*?<! t»i4?r <p-fi i 

^rrsrar wif^r, 

E = 0.707s 

rms 0 

=> E =0.707x160 V 

rms 

.-• E =113.12 V 

rms 

E H3 12 

T5rt ^> I™ = -r*- = z r Amp. 


R 20 
•'• Us = 5 ‘ 656 Am P- 

^sr^r stPi's ■*!% 'ftt = E x i 


(iWPT, 

£g = 160V 

M<, R=20Q 
FT#?T CsR^Sf, E = ? 

rms 

Ftw £RK5IM l nns = ? 
S'Ql^r 'StR'S ■*|('3= •*pci = ? 


. I s = 2A (Ans.) 


rms rms 

= 113.12x5.656 J 
= 639.8 J 
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V I 100 ^ pipit's 4A vrr 

0.02Wb ftw ^?r i ^%r ism 

fR% i 


cp = LI 


=> L = 


9 


T 100 x 0.02 TT 

=^> L =-H 


, L = 0.5H (Ans.) 


4tl7R, 

£RR I = 4A 
N =100 

.’. <p = 7Vx0.02Wb 
=> = 100x0.02Wb 
■^%T 'SRR? L =? 


^ I t*FR 0.05sec 4 6A ^ 1A cs 

t#T 5V ^rrf^t ^sri 

< TR” ? lfW ^5TtTR x f8Rt^ W? 




E = 



=> 5 = Mx- 

0.05 

w 5x0.05 
=^> M =- 


5 


Henry 


4«rrcR, 

'o(^»l®i<p ^®T, E =5V 
di = (6 - 1)A = 5A 
dt = 0.05 s 

^srnRRSRf^, M=? 


.'. M = 0.05 Henry (Ans.) 
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etic <Wwe) 


E 







wf ct ^R ^?r ^Rs. wr wr i j»Rs, <ctr « 
cRw (Rrr *Rr ts^w^PT ^Rr wr 4 wf *if^ ^r i ^tfw 

cRw vrc*r ctrct ctstccttct rtct i 

^ RCTR (CT’tR, E = E 0 sin(x -ct) <^R\ B = B 0 sin(x -ct) 

Eo 'S Bo RRI^OI ^aRs, 'Q CE>tW (7¥ftR ^IG^Ibb ' S TT*T RT RrR I B 

CT% j?^*! RRr^R *R: RRrC«R R«CT RR^ 4R?. 4CTR frfCTR RCTT RsfR RNrI 

rrccts ^ctr rrrt i ^RrRRf^R^RRR^CTti 

i)^fwCTtwRRRR^R^mRRirR><> (3xio 8 ms _1 ) i 

*) Z5 tw RRrc<r RrIR <rf¥ Rtr csrc*r kr i ^ R^r rfsctt ^ ^ct i 

o) p#R RRrctr ctrr vsw ?>r(>ij<i wv c =vA ctsRrr ^ct i ^rtct c s^R, v ^rr^ 
^uwfMr i 

siRr^r, ^itRfr, ■#r®r's crrrrrrR i 
fr)^5f^t&tWCTspiTO*W<^RTWRTOt5fR^rRTl 4 Wf^RRTCT wtRct wrct I 
'b) t^tw wf ^[£f^ <rr wf i (gp^ 

*>lRvstbR<t> R*ft% 8 RRrct >ai^8» <ict^ mR, RRr^, ctctr r w, ^RwR 

RRr^, 4to « nmr #^1 4R<r RRr^ ct R«fi#?r to cthct ^hct CTrfwtRw ^fr^t ^hct i ^rf^Rw 
^ft^RRR^^^r i i *tffl*f*|R i ^^Rffo i ^R/R$R?iRir8 I ifWr*r#it<2- I <fRir vb i^wt 

'Q H I CT'sR'sW 

'Q||(. e iR #l^tW o 

m^£f^^ir^^^f^t^R^R^RtCT5HwR^rr^R^TwnCTm : #Rn^£R^ i TTO^ i 

‘(CTR ^PR ^1" ^os '5RRCT ^Rr ^TCT 'SlR *^J3 ^RW RR' ^R I ^ rR^CTT 'S''5RfR i£R° 3,os 31 <iRc<I 5 

ct?ct ctrr whctr ?(Rct/ct rRct rr i r*r 4<rr c^m sm*\ to ^«r Rl<r wctt r 

jfS cr 

^^^^^^^TCTTR^R^^CTr^^ir^wr^mi CT^-msrrCT^TCT^imKsri to®t ^ 

wn^rm ^iRctct ^r i wctct whctct £[Rwt « afR^cf ^ ^tcti ^tntt wr 

i R^t wct ct, wn^rm ^^Rn^rf w ws wct ^rm^R wrct^ « R^*r ^t 

i "^Rn^CTlT RT5JTR R^R^s to «iR*p«i w<i rR to i 

#RRggT S <4 RRTCTT WHCTR ^iRm, ^5p 5> RR»T, >|V|^\©H, WTCTTR Rg^ ^WfR RTN3T W^TCT R I 
WRH WR?T WfR WfCTiT CTRT £)R<p«ic<p WRRs ^CTT R 5 ^ ^fs*f sjRrpRfvs i<ct° R 5 ^ 2fR7fR® ^ | Rg-1£| 
^ ^RprfCT sjRtp^ct rR? - wr R^ ^R^r R^r R^R^r ^«t R^ R®RR R^r 

wR e f¥fW#tW«f^IfRf?IJff I 


'Q||(. e iN W g 

\5R R'asl^l RltR^PT i'bHlr ^RRRi" WlCTR ^sf R‘ 5 TR' 5 R <PW*i I RrRR' ^?IX GFCT«T WR'Q ^C«i<T» RwfR 
4 RSJRRm> TO^T I 4 ^ ^RRCT WfCTiT ^sWRfCT %IR R5R RT^JTCT?' RRfCTT RsRRs ^?T I %R CTR 
*Rt< ^R I WV CT sfCT^ £fCTRR ^TR RTR^R (CT CT^ 'SRR# I ^fe’RCTR WTT ^RRTCT 

^Rs ^R^s RT R^ ' i RT ^fCT ^?r sRvs-R^ vsRl; ^TR l 


facebook / gmail/ skype: -tanbir.cox 


Web: http://tanbircox.blogspot.com 
























































































































































































































Want more Updates: https://www.facebook.com/tanbir.ebooks 

H I 'sl^ Wf (Electromagnetic Wave) 2 

3t<pg|\sl g i£| WR^H £|Fa<p«i*t, ■2jf%^=raW RF»fj ^HRRT WRRTH 

twffc ^TNTT “"ITOTr ^ l W msTRRRT 5 ! ^%§- 

w ^ ^prrsT w wr^ttst c^r ^mr*tiw?r cm ^rr *iftw ?t^rrit 

^?r i 


%nwst g $ wrc^rm viBhmPi <umtt wr ^s<r ^pre ^tr^trt wiM^- *t%, ^tr^trr 

l 4 ^5t$?T *Mtl>UI ^^T5T^pit-^arR<ll'SrV|R^rRrR^il<M 

'srfwtft, f^¥ ■tf^gnsiKr *r?r i 4<i# ^wb <rrt® «t*r <rsr i 


^fmr Wfft, «7fl* E 'Q p ^ ^IR WffW WRRTRf (RR, 



<?R^wR?rm 


V p 

'oiFsvSbb <£ratvM^>« i 4 ^ 

«i*nf\©<.\© RF»fj ‘'ift^H ^Tf^R^u sfflfcRs ^?r c*r- ^n?r ^t*uw?r c^rt <?^ i 


^ilc«iN gsgijjfg w g 

iJftoo TTRRT'sum l 

‘OTc^1^?K^^c^i?rt%r^i1t 1 c^mr^s/RTR^ wr <rf^t 1 fitor ^ 

^rm^t^§7f1w<rr c*fffw^‘ 1 

j%5) 

^wfs^^rrwwr^r 1 4 ^ <f*r farert, w farciT si®% 

^ 4<i# <3#/?BT*tf%% 

E = ho I (RKRRTh W ?TR^^ ^ u, (RFf^<P*TT^ I 

foostN jgfggs^srtgflg (RRf^fc g 

<1181*1 ^frrt; ^ ^R^ S 4^# x tf^*fT% RRRR> JwT ; Li, L 2 , 'Q L 3 R>»ilb C*R; P 4^# ^R^ Cftf *1 W 4^# 
WRs 'QTTt«Tr ’FT^ S T; M 'aM\o«| 4<Tt T 4<i# ij*lR*M W I 4*TR?T RRRTRR $*FT W Rt^Ra RRRTRR Li 

W I^R® 'al^Pl^ 45° (T^lWRW ^R^ C# P-^ ^*RT *R^& I 4 



C?R^ £jfo<pfa\a %1 L 2 T^R^ 2W^I (RpT^PT O R^Cvs I^Rs ^TI O 
L 2 C^’m^R^ W^f*ff'®^ 5 TT 

^^s^TTl L 3 (?t^f^#^^(Rpl^Wr^R^^ 
M 4<K*P#1<T W^ C^'L 3 WR?T^ C^^Rf^s I 4 W L 3 W ^rf^Tfft WR^TP^ #^15^ M 4 

SlfoipPl'a ^C?T t^UTT *W L 3 « L 2 (?R^ '5T s flfe to O f^ 7 ^ ftFfW^l I 
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a I JTwtTT Wf (Electromagnetic Wave) 3 

l 2 c-dc*>i<i cm*m wr w i ^ i ^ 

i cro4<i##r#fG?r 

£fG^*f^4ft wfG^rR* m gjFixpRi^ ^c?i foc?i cjitt p-ifj? - ^ '5 TIc s iIc<m 

^r?*rc?rcB?rwfasr ^t -q sr^htoi ^^HTO*c5^fTO0!^TO?n^$sFrs -<$* 

4<i# erf^r ^r i fro *f*tr©GeiT tot to to^wtgto^w^ *m to cwr 

^rtrr ^rr i TO^TOftoTO^TO^fro® TO^^^4TOTOro^TO£(f^f^4TO^'s^*0‘TO4<rt 

^^etortoto^wtoti Ito^torttof^tc^t tin-siui 

'srnsnrr c*ftroHTO cro ^ #(#fG?r m ^4^[% toto <if*jr cwm tot to# tot totto 

^i ' ^toto^itoct 

<^4#lti^TOTO#'#i4TO^TOG^(^TO^TOnCTTO?rTO^O WM ^iwta^JTOTO -C£lTO 
TOT I 


%K 'Q TOTS TO TO TOTO TOT v ; O 'Q M 4<T TOT# ^ = d; O ^F® M 4 to <JTO?T O TO%G?T 
Wife's 2d 'Slf^iZR" <k*I TO° 2d 'aff^iZR" ^G^s £fGTOt%?T TO?T = t 


2d 


tog*t,— = t TOre to to,TO m^#^^#Gro?rTOT = m, TO##^<ff#mx^TO^^TTO 

V 

c^g^^to cro= e, #% cw&® TOrf^r ^#r TOir = n « TOrfl><r c#1ro tot = co 

C\fi| 

tobtc^g^oocto^toto i c>im»m> wre cto^toto — ctog^ 




e 


oo 27in 


[•/ oo = 2 k n] 


co 


^Rs'S *ft#T#'#GTOTOTTO^C4^^^(^CTO2m0 = 27i .-. 0 =— 

fl 4W V 

vt=l 

2rcn . , 0(^9 


71 


=> t=- 

27inxm 

2d 1 

=> — =- 

v 2 11 m 

.'. v=4mnd <4^ 3 l5]<MG c l'm, n 'Q d TOTOf <lPlG?l WfGTO' TOf f^TT TOT ^FfTT I 

dO) 

TOrtrogj TO tog^toto#*!! ctw? ^iW4 toto^totototo i toto ^ ^<ig^<i ^to? i 
1 toto ^ = toto c^t * 1 toto toto^toijt i 
= 3x 10 8 ms' 1 x (365x24x60*60) s 

= 9.4 xlO 15 m = 9.4 xl0 12 Km 


CTO'S 

G#?r #% w° wm ot <## to to c#?r ^## 1 <£i <#%® tot w <ro$ft *iw TOfi> 

^rtQTTt to i tw ■*if^ c n# to«to ^igto totto ^ c#¥ ^##g^> ^iftwt <mg«i <p^<p^G«Tf ^iG«Tt wig 5 )?" 

w wr ^rm i tw^t 'simrp^ (Waiiaston) 1802 ^t wm ^ ^rr c«5G5Tm ^ 1 %^ sm^ ^g^t i 
tw if) <j>TG5Tt 1804 ' 3 TTG«T ^tG^TT TO TOW *rfW sf^K TO^T wNk 

1 4 W(^^ <i f^tG^tw^^W(^^G5TrG^^4^!Gdd C^ITwn 
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H I gwlil Wf (Electromagnetic Wave) 4 

ftsi# TO*T»T (Kirchhoff) dfa <T#ffes ^TT C<NT TOlBr ^*(fe<r ^TMTT TOFT I fefe fefe^ 

to - t£i felted c*r, ^T^rsm^m cror *ftt< <?r <rf*ir fel^r to t^r w^rngm W ^rm<f 

c*mTO i 

^ 3 $ i ^rmr ^tfes i 4<r w i 4<r totst^t to^ c^tfi> 

felt (TifltGsfe' i wR/mrorof<i ^ i 4 tost^t to i to^ttototst 

'ai'oww *Rrat*t «|5^ TO^^^^IfaTTO^^TOTOfo^wn^eFTFTTO i 4 ^rmt w 
t t «i^pnft fro^r tro^r TOfo c*im to i q ew tot tTfer <r«Pfe» to^tt c?nbt ^rfe 
to^ i to to c?n^ ^fwro toh tot cnm/ro tot to ^ i <ttKwro toh tot 

(?TOTTO Wf*s fef TO«TT CTOT t&sflsf to l 
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wm 

2nd (Paper Math Solution 
H i (Electromagnetic Wave) 


5 I <#f « 1.33 « 1.5 ^T, 

«0M?r HlW? [mfeo^TlM^ c^f 2.28x10 8 m/s] 

wrsratwff^, „_ 

4«rn7T, 

’Ttfe Sff^Rn^S, aHw = 1.33 
grfWT?^, aUg = 1.5 

c g ’fifes 'srtwliT ^,C w =2.28x 10 8 ms" 1 

C~ C^t, C g =? 


a hw 


c /c 

a w 

C JC 


a ll» 


<P S 

1.33 C e 


8 1.5 l^t^o 

9.4xl0 12 km i W'3flFH?wra?^TW? 
^l¥C 'o <£R> ®Tt^ WRT 

a fig =- 

s <fk -5 4<j> wft ^ 

9.4xl0 12 km 


1.5 = 


1> 

9.4xl0 12 km 


• ^R'5'i£i^^rn:«Ti^'^s?ra' = ■ 


1.5 


.-.^R:F^wR:^^^ = 6.27xl0 12 km (Ans.) 


1.5 2.28xl0 8 

_ _ 1.33x2.28 xio 8 

S -- 


1.5 

,\C g = 2.02xl0 8 ms“ 


(Ans.) 


<? i ^nc^rr^ f^fera’ ^it ^Ts.^trr i%^r 

720 i -ppm sff^ cww ^trr 1%r 12.6 'aw'®*! 

0 3 m i ^ ’fih ? t?r ^(IMl c^T w 


^ I <Ttsn7T (7Ttf®m Wf 5.89x10 ' 7 mi W 
<Fit&?r £|f%?i?rr^ 1.52 f^4rr ^g-1 

(Trtfwrsr 

7.a=5.89x10 ' 7 m 
a |ig = 1.52 

W frw, 7. g = ? 


* H « = r 


1.52 = 


5.89x10' 


K = 


\ 

5.89 xlO' 7 


tHct'T w^it ipr? %r 8 
f^r? 

«rNit with, 

C = 4mnd 
=>C = 4x7: 

.\C = 3 



(^j) 

r , 

.6x8.6 xio 3 m 
ms" 1 (Ans.) 


1.52 

:.\ =3.875xlO" 7 m (Ans.) 

« i <#T« %c<M aff^ral?^ ^rsnwa 1.33 « 2.4 
«nM?r c^ffs? [^rrf^oo «tim^ c^f 2.28xio 
with, 

aO„ 


iOw =- 


.fd 


Qj 

C w 
C j 


1.33 _ 

~2A~ 2.28x10 s 
1.33 x 2.28 xlO 8 


=>C d = 


2.4 


Row fill's-'lOK^ 5 , a)-ld 

■difes c^t, 

Cw=2.28xl0 8 ms" 1 

R^wn^rm c^r, c d = ? 



%s 3T°v»!Tr f^r, m = 720 

&l<p| 'Q '5R'S«T 

■HW# >jrf, d = 8.6 x 10 3 m 
fifR (TO ^R«I3T, n=12.6 

'srmsrm «*f, c = ? 


.\C d = 1.26xl0 8 ms“ 1 (Ans.) 


W 'O<c«t0 Eo=10" 4 Vm" 1 , Bo^BPTRW? 


.". B 0 = 3.33x10 T (Ans.) 


H i 6630x10 _10 m 'so** friwa G*pfikoo *t1% (’tf®"*t%) fh4?r^ 
= 6.63x 10" 34 J-s ^ c = 3x 10 8 ms" 1 ] 

4«rn?r, 


[h 


''ail401 Wtf^, 
he 

T 

6.63xl0“ 34 x3xl0 8 


E = 


>E = - 


6630x10 10 
;.E = 3xlO 19 J (Ans.) 


Sft¥iH, h = 6.63xlO" 34 J-s 
'5ffi?=Tfa If#, c = 3 x 10 8 ms" 1 
X = 6630x10" 10 m 
*1%, E =? 
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o/gwit) 



wn^rr r*r <rr^ <rr wv rrt rri/pr 1%R<r to ^rf'QTrm rsr wv rrt ^ rrtr wrt w errs 

fijRxps'M ^«T I 

R^g RR^wrwnRRRaRi^ gife^M^ rtr^r^wt i R^RRRcfR^gRR i M\- 
(?) rsjrr #r 

(*r) cr%t wr 

»|a|vsgi R>R R5[R«T ^T Tff^ Tf^cf ^ t£|^X \®ftvs WltRR t^TflW £|Fi<p«i^ 

?iwr*H®r^OT i wr^£ifRf^<£W<R^wRwmRr^R^ 

<1# Rf W»T Pf<f=r I f5W MM' 4<i# Wf R’fa’ I ////// 77 ?m 

(*t) cR^rRfog RiiPi'o «if'®*p»M ^rrrtrs- 

c^t¥ rr i cr%t Rfa r’^pfr - (a) r4t (b) ^qr R*f*r 

fa) R*fRg 

#f*rr crrrr R»'©t<w ^<r f%f r?r (rr®r ^r) 

w w Rrj!<fr rr rtr wm\ Rfa rr i fkar mam' #^T#fi 

(b)^yr*r*fcrg 

rr#ht crr^rr^r’^R*! ^Rferr^R 

rrrtr^qrr4trr i ^rn?#te mam'^^^orr^t i rrt#ht cRtRRRf%f ^?*r 
ta ^ o»m>r« ^«j*r rripr £Krr ot'Q’? rr ^?r, ^ ^qr Rftfoit ^r i 



wsR (a^g r 4# ot cRrrr R°vR vsBt c<w<t> 
^'©R (R-tj <R?T I fRR C Rf*lf53 RS’^sR RR$I I 



A 

sRR(RRRrg 

£RR rrr rrs?tr rhrr <rf*ir rrt cRt%r Rfer 
wTRf^© ^qtir *R £|F®<pRi^ ?f*ir r R*»jo© RRi'© ^?r (^<i^«i Rtr) 
<rr r R^os Wr© ^?r rr rr ^ (^3R rrr) ^©tr ^ r#r£RR 
rfwr<rri ^^^Ff^^M^i'm 9 rfp#fe 
^<i^«i 'Q tg\sR R’ftpR £RR RFlRPT R*IR RCiic^ 1 

RRR Wfg 


(RR 7Rt%f R*ft<R £RR (RRRRR w fw srr RtRR ^*R Rfw 
f (RWT^^RlfeABCDI^RPTMl 

TPfRRRtRg 

‘ 5 R” 5 R RRlWlR rRJTS^ R«R R>R (Rt%?T R’fRR £RR 'Wl RfR 

>§) *R^kr ^r ^r ^r rrt <pfrpt wr 

(wm\ R^fR) c^Rl^ wtrr 

^T (^TR’fR) I WRPT WR^Rg; ^ R^C<f 1 
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o\r | WfCRt^ Sji'o<p®i»i (Reflection Of Light) 

gggff CRtRRRS 

TtR[#R rRcRR ^IRRft (^Ft^RRTFs ^RR^TT^Mr^ ^rr 

Mr <prm rkrr <r <rrr to rn/rt r<«r ^rrUM r^rr rM 
rr i Mr o R*»jo© rr rn/rt p fa-^os £|F®R^f rM rr i wtRtR p R*»jo© rr 
rmm o R^os rMtr rM rr i « p Mr crrrr i 
s}RtRj?5° otr#^ « wsBr <rr^r w f^r <rrr rwt rirt 

RRtRt, 

CRR RtRt I v5T*T RH?# Mr MAM' R*fcRR RRfR CR*T I 




WflRg 

CRt#R R*ftRR RRR" C^Pf R*ftRR RRasTR CRt^ TR (RRR ^RRR RRR R*fctR MR[R 

#TI ^RR<^RR^1^^RR^<RR^RnRR^RRtRR < fRRMRRRT'3RT 

m MAM' 


RtR I MRZMCM' = 0 rMr Mr[R I ^TTRtR ^RR, 0 = 


RTlRtR' 


AC 




SjMRRg (RRRMj CRtR WRRR Rf*jl (RRR RtWt WTRMs R'SRR RR RMpfM Rt MrM RR(R RR R%WRt Rfc 


Mr (RRRR^oaftMRRRTMR <rrrMt w ^RRtM rr rm rtr rr, wrcr ^ MrR-rm> rrrMr 

RMRRRRt I RMrRR’ RRRtRRRtRRftR g RRT- 



(R)RT®RRMRR 
(R) ^5RRR RMRR 

(RRrM[ CRtR ^RtR (RRR RtRTCR ^RMs RQRtR RR SfMRM Rt 
RfMMRRRRRRf^MRfRMR<RRRtR 7 ^M'R%§Rf'RtRr^ 
MR &■*«> RRR MjR RIRR MM RM I Mr P' R^pMjRRfSR 
MM I RTSRMM RMMMRT^MtRRR I 


(&) 


(R) ^RfcR MMg 

TRRR Mj[ RFs R?RTR ^RTR RR CRR WT WTRMs R'QRtst RR 

MrM Rt MrM rMsmt rR MR c^R M[ w ^TRRtM rirr 
RMRTRRR' stR, ^ MR R-Ril5M> RR^MR^hSH MMRM I Mr 

P'Rr PtR^R^RRRRf^fRR I ^RRR MM RRRt Mt RT RR%R RR I 
RRR 'Q ^5Rm g|R>Rc^l-sl RtWS 



RRR MM 

^RtSR RFsRr 

i 1 CRR R-R CRtTR ^rftRTR RR C^R RftJW ^lIRfM 

tRRR R*^ CRf^s 5i°RfRJ * RfR CRR ^CR 

RQRtR RR RfMIM Rt RfMM' RRtR RR rRU^^TT 

WtRTRR R'QRR RR RMfiRR Rt RMfTRR RtR^WT RTR 

rtrMR crR R-^c^ hiM rr ^t rc«t r MR 

MR CRfR 1 Mi Rt^R ^RRIRr Rtt«T RtR RR '®tR, 

r<l^ RRRMjRRMR Rf^fRR RI«T 1 

i£f 'MR'M^RJ RRR tR^R WRRR Rf^fRRRtRt 1 

^ 1 rFjxpPi'd Rt RFssiR'd WlCRtR Rf*I[R R^'® R«1C*t?l 

RR)R«R w RRj^pR^ Rt RFsrR's Rf*Jt 

R^TRRR Rf^fRR RMRR 1 

®tRlR R^R Mr RR RT 1 

'O 1 C5TCR CRRt RR RR?. RRR CR«Tt RR 1 

CRCRCRRtRRR>s! RRRCRRt RRRt 1 

8 1 RFiR^i Rt ^R'%RRR 1 

rR>Rm R’Rt RT RR%R RR 1 
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oV I WR3H (Reflection Of Light) 3 

Rf <K*1 *Nr ^&RtRg 


R>fR R^fcfR 4RRtR I*mi3 4R# Wl^RT Rf Rli" RlWt ^»fR ^TRR <H1G«1 RfR tRR R^JRl" WW R5 RR ’^R R^fRffr 

i wr^RfRRfferRRRR^RRRRR wr4#rsf»r i 


n^GI*! c^Gtil f = — *\ SfRlR o Rt, R^GtR GR4R4R 'Q Ruq»^l3 RJfRfc^R RRT ^l^Rg 


(R>) ^<i^gi R*fRR CWtS RR R#, MPM'^R^T R*fR I C R*fRR ■q^'slR (RRS - 4R?. P 4R C%¥ I RRf RR, £fRfR 

w cp -4R ^ rrrrr am rtrr wfer m R-^gm> RTRffe rr i cm rtr rrt rr i cm 

R*fRR RR'sR RTfRTR RRT <afi> M fi^tvs R*fRR fef RR I 4RR WTRsR RRRZAMC 4R RRR" RR ZCMFRRR 
RRR < R'SIG <P 1 MF 2jFs<pRi^> Rf% RT'SRf RtR I i*t £|Fi<pR|^ Rf% £|RlR RRR> F 'RRR' RR RR I F, R^RR 2fRfR 
rwt i fifer *jRRRt%RRRRrR, 

PF=WRR*jRR = f 
PC = W»R RTPTTR = r 

gRRg g|fe*MH<l RfRRRRRTR, 

rtrrr rfr = eifvs*p«M <sh 

.\ ZAMC = ZCMF.(1) 

RRR, AM||CP 4R° S CM 4RR i 
.-. zamc = ZMCP 

RT, ZAMC = ZMCF.(2) 

RWlX (1)R° 'G (2) R° RfRRR W Rlt, 

ZCMF = ZMCF [ v felt ZAMC -4R RRtR ] 

AMCF 4R RRT, ZCMF = ZMCF 

.-. AMCF RRfRR, RlR MF = FC .(3) 

R*fRR feR ^5 R'QRtR M fRR P f^R g@5^RR 

4R?. CR (TO, MF = PF . (4) 

4RR (3) 'S (4) R° RRRrR RR Rlt, 

PF = FC 

R<fK, F, PC 4RWtRl 
.'. PC = PF + FC = PF + PF [vP^ 

RT, PC = 2PF 



& 


RT, PF =—PC 
2 




RT, f = ^ [•/ PF = f; PC = r] 

W^RlferR'Rtg^RsR I 

(R) feT R*fRR CTOS RR R#, MPM' fer fe I C 'R’fRR RWR R^ >4R° P 4R CW I RRT RR, 2TRR W 
CP -^R tR#R# 4R5, RRRRR AM RTRR Rf% R^fe M iRRR WTRffe RR I CM RTR RR N RW RfW RRf 
R«T I CM R’fRR R‘ ! fRR <1^R RTRTR RRT ^1^ M iRRR R^lRR ^RR RR I 4RR ^rTR^R (RfRZAMN ^R RRfR 
R^R ZNMBRRR ^RR RRRT MB £fe#R Rf% RT'SRt RlR I 4t efe#R Rf»ffR tf^#R Rf^fRT 2TRIR 
F R-^R CWTO I 

F RRRR 2TRIR (RRFT I fFRR ^RF5R t%R ^IRRfR, 

PF=RRR^ = -f 
PC = Ri5^»lR RTfRTR = -r 
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• —^ (Reflection Of Light) 


ob- I WR3H 

gmt^rs gif^CT 

rtrrr cm = r^rr crr 

ZAMN = ZNMB.(1) 

RRR, AM||PC 4R° S CMN 4/RR I 
ZAMN = RRslfR ZNCF 
RT, ZAMN = ZMCF.(2) 

(1) R?. « (2) R?. w *nt, 

ZNMB = ZMCF .(3) [ v ^5?lt ZAMN -4R RRR ] 

RRR, ZNMB = ZCMF.(4) [fef#R CRR] 

R^RT?. (3) RX « (4) RX RftRRR RFa R1$, 

ZCMF = ZMCF [ v ^5?lt ZNMB -4R RRR ] 

R«ffX AMCF43TW, ZCMF = ZMCF 
.-. AMCF RRflRR, RtR MF = FC. (5) 

4RX XR C^U§, MF = PF . (6) 

4RR (5) « (6) RX RftRRR RFa *n$, 

PF = FC 

f, pc ^wf^i 

.'. PC = PF + FC = PF + PF [y PF = FC] 

RT, PC = 2PF 

RT, PF =—PC 
2 





RT, -f =—.\f =- [vPF = -f; PC = -r] 

2 2 

w^RlRfffRR**# g r#ir trrrr xt^sTr Rim# i 

'0|<^\«)g| (7¥%R J_ + J_ — J_ R**|<j5jt>jj gRRo 

v u f 

RTR <pR, MOM'^5" i£l<pfi5 wm\ RRTRR £RR C^R I O ^R CR4® ZR° C Ri2F^>tR G<P:y I ^R RRR 

^rrr t&rr p <*ir# «i*m# i *jrt w, p crt^ Wa ^r# wttrtr rrr w rrrr po rtr o R^oa rr 

'©ftR ^TTRfw RR I OP RTR 2jFa<pPi'a RRI ^SRT 4R# Rf% PM, R*fcRR M R-^C'a ^rfRfw RRI CM CRTR RRT 
RR, M R'^C'a i i£|RR WTRaR - CRR ZPMC -4R RRR RTR ZCMA CRH R^R <m«i MA sjRxpRi^ Rf*tf 

RT'SRT RTR I £ffwfw OP 4RX MA £TRR RTRR t&RR Q R^Cm> RRI ^paRT?. Q RR P tRRfT RfSR 

£ff^R^ i RR4R RRPaR CRH ZPMC = i 
4R°v #Wf RMZQMC = r 

RRRTX sjFa*MG4« fRTRRTO, i = r .(1) 

RRRR, MP, MC 4RX MQ (RRT £RR RTRR RPR a, p « y 

TRRR^RRTRi 4*R AMPC4R4Rfi>RfRg^CRRp l .•.p = a + i 
RT, i = p - a 

4RTR A MQC 4R 4^4# RfRg^ CRR y I 
•••Y = P + r 
Rt, r = y-p 

(l)RXR#4RTRi'3 r 4R RR RfRTR Rfl;, 

P - a = y - P 


f =- 
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oV I WR 3 H sji'o<p®i»i (Reflection Of Light) 5 

^T, y + a = 2p 

(SfS'&fca, p « y C^M'seert'e ^ l C^T'I’eM (^fwR*T 

MO MO 2M0 

<?Kt^rm- —+—=- 

OQ OP OC 

112 

<rr, —+—=— op = +ufe<rw$, 00 =+v 

OQ OP OC 

Wst<T ^FTT^f, OC = r Rfe *flt, 


“ v u r f 
V u f 


rt, ^~tJL = ~ .-.f=-^- c^pt ^c?<i 1 

uv f u + v 

'5'a«i 'ff 5 fc r i’5i 1+1 = 1 j i* JV l<pn>?i sfsrRo 

V u f 

C«i <pR, MOM''^5' '5c*j|C ? t^ ^<pfL> '5R^s®T 1 i‘ ! ’fc c R' SlRt'T C^f I O CW C l fifsfRT 

p 4^# w 1 wr p 4^# ^tr^trr ?if^rcH w R<rr<R po *rr o R^o® 

I 4# OP <1W fi|Fa*Ppl's | w <rf*I[ PM, R*(Cs wNw | CM PlW^BTN 

*IW W^T I 4fi> M R^O® «|R>«N I ^ WT*R®^ C<RHZPMN -4<t W ZNMA C<RH MA 

£|R)iplRvs ?f% *tmr RR - 1 4^#^® ^f*tr ^ op' s ma ^3¥R 4W<r^ f^r <ifw Wr 

^STC^r^R Q Rp^ C«RPF WR^R^’SRPC^f I ^RsRT?. Q ^T E)g§^<th5i<t S$M^ I 
WT*RR C^K ZPMN = i 
4RS. stfw?R C^K ZNMA = ZCMQ = r 
^5*KS|I'a*MM« fer^prR^, i = r 

wr ttrt, mp, mc mq c<nt 

a,p«y!^K^Wl AMPC 4<T 

C^H i l .•. i = a + P 

4RR AMQC 4<T C#fy 

. - . r + p = y 
^T, r = y-p 
(l)^^fta: c fi'S r 
a + p = y - p 



^T, y-a = 2p 

1R C^^lt a, P « y (RWR^TRS -ft 1 C^f^T^TR^ 

MO MO 2M0 




c^rr^m- 


OQ 


OC 


1 


OP 
J __^2 
OQ OP _ OC 
^®R RFftf, OC = -r <11$, 


<rr,-=— op = +uto?r*j?r?, oq 



wz^, -+- = - ^-^- = - : .f=-^- $3$ c*mp r^c?<i *ivi)<M«r 1 

vuf uvf u + v 
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ob- | Sji'o<p®i»i (Reflection Of Light) 6 

'Q Rtf^RRltg 

toR toto?r frRi ^ ~*m frito ^n?r i Sato toto m m\ £m*t 

<p*it "3R I W G1*IJ x 'Q filFsRc^?! OT^IJ y RC'I rRf?R R<1*R m = — RC<1 I 

X 

to#R toRMfg to AB W A'B'^T (<TP®<r) toto to («RlM) toto ^ft ^3R^ I toff? 


m = 


A'B' 


4*R AA'B'O <£RK AABOTOT W 


AB 

ZA'B'O = ZABO = 90° 

ZA'OB' = ZAOB [v <2(t%wr C^K = CW Rm £tftor), £|ftow« to®M c^K = Wf’l® 5 ! CR'f eiftor)] 

ZOA'B' = ZOAB 


Wf, 


.'. m = 


A'B' _ OB' 
AB _ OB 
OB' y 


?M 


A, 


( 1 ) 


T-——.-■ Z 

B' 

ftocto ' E 

c 


Vto ->- 




'M 


K 'D 





OB x 

ftor sr^rr toto 

(rp®<t sRto « ^<rm *x<r? ^tr^r i) 

SXp" 

(l)^^wr^prtw, m = — = — 

u X 

toto^Rto toRRto^^to^*Rto*Pf^n 

to to *rt totoR cro, aiRtoa v toto Rm, toR rt toN" rpt toR 

*tfRto «i?ir^r i to toR w rt$r 2 jF©R or cro, sjFsRor v srrr i 

toRWR^r^nt, m = -— = -— 

u^x ^ ^ ^ ^ ^ ^ 

c<ph ^^s 8 ! R^f^R gf^t«T'oic‘ 8 i > ^ ^rr Rfea cr ji<p«i Irr ^rr^sf 

(r>) w ^>1 ^c^g rrt to mam' ^r# wtoR srr c^r i a ^rr cw, f sf^rt^r c^ft^pt, c 

W5HCR^4R?.AFC£RRW I 

^ wiwi^Pir eiF©<p«ictti *R crrrpt p to* ftto ^r i m 

p' wsRR^tcrr^R p'q' R^tor^Ri p'q' ^pqww^^i 
#iw^§2fffww 5 [wr^v = f 
filFoRwa £Tf% g RRR 'Q toto 
£|f*Ro?i *R>R g W®M RtR* I 

Qfl W R¥ WgR R^ 'Q to OH RRT (toft 2f<u< «Qg *RT to MAM' 4R# to<R fiftR | a 
CSRF, F £RR <Z FRR, C W©R R^ <£Rt AFC £RR W I PQ «W R^fi> AFC £RR *RRR to?T R^*Br 

(<f$ « toto rrt to^s i p ^© to sr^fR pri^iM^rto© ^?r cm*m tor sftoto 
^?r i ^‘ 5 i¥ tor sr^rR" c^frpt fto - T 5n“ ! to© ^?r ^f^rR to RR^rprsftoto© ^?r i sjtoto© ^tow 

p'to^^^i p'^» p'q' toPQ 

*m*m toto i 

alFoR W<l ^toR g £T5fR C^FRtR « R5^©R (sK^ RRRR?R <&R ^ WtMR I 
toto^ £Tf% g ri'Q toR 
toto^wm g ^«tto i 


1 -•••• 

to q" , 


be 


C 
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ob- | WttRtR (Reflection Of Light) 7 

(R)c^(^<^u = 2f)s rrtrr*, mam' ^r# wm \ rRfrrrrcrr i a^rr cw, f rrr 
cm * m , c rr^rr cr^ rr?. afc £RTr w i pq rrr r^1t> afc wt ^ftrr ^rr wsbt crf^ 'RrRls i p rfr 

R<pfi> Rf% RRR rc?i £R!R CRRRPT Irc?i £jFi<pRi^> RR I 'SfRR R<f 11S WKRR* Rf% RRR 

CRRRRR tR/R WRfw RCR fifRR ^FTRR RRtWF^TRfRRfRR RR I RFixpRl'© Rf*J[RR P'R-'aps CRR RFR I P'RFR SfRtR 
^RR vfos P'Q' RRt PQ TOW RT®R Rf^tRR I 
RfoRWR ^R^R 8 RR^TR CRF^ I 
RfofRCRR 8 RT®R 'Q 

RfoRWR WR 8 R^R RRR I 

(R) R^R^gRfR gFTRRR ^8 R^R CRF^TSFRI C5f<K f<u<2f )8 




RCR 



Wl PQ WR^ AFC£TRR^R^R^RR(RFRRR'SRR^R(RR^R'5R:5}T'3 R^m> | P ^^R#Rf%£rRRm^R 
RRTSRttRWrRf^® RCil RRlR CRR^PT Rcil RFixpRi'a RR I 'SfRR ^R 5 ^ WftRR* Rf% RRR CRRRR RtCil RMR« RCil 
2TRR m^R RRFSRF^TRFs^Rl's RR I Rf^R^FR Rf*|RR P'R^te (RRRFR I 
P'RFReTRRm’RR ^RR^fw P'Q' RRt PQ TOR^RRfSR Rf^fRR I 
RR>R«R ^R^IR 8 RWR CR^ « ^%RR RtRT I 
RfofRWR £Tf% 8 RT®R '8 

rR>R«r ^rrr 8 IrrIw I 
(ts)«WWgRR~(?F|^t^f (^<Ku = f) 

RRt RR?, MAM' 4R# ^FFRR R<fatR £fRR C^T I A ^RR CRPFPT, C RR^RR CRREj 4R° S AFC RRR 

W I PQ W R^fi> AFC 2TRR ^FTRR ^RR RRR CRRRCR I P RFR 4R# Rf*ff RRlR m’RR 
RRR CRRRR tW SjRxpRiv® RR | ^5fRR i£|R# Wft*TR> rR|[ R^R TRFEf tR/R WTRfw 

R?R 4Rt RtR Rfc>*pRlM> RR I RR Rfc>*pRlM> rRjirr r<rrr RRFSRPT 

RR I Rf*lRR PQ i5R Rl^R filFsR^ R^R <FCR I 
SlFsRWR ^R^TR § I 
£|F»RWR £Tf% § R^R 'Q ^RRt ^TRl^R 
£f%fRWR wm § wm Mr i 

Cifc 

(F)RW^I^RlR^PffRW(Wu<f)§ 

RRT RR?, MAM' 4R# Wm\ R^RR 2TRTR C¥t I A ^R CW, F £TRfR (RFRRR, C RR^R CR^ ^R« s AFC £fRR 
W I PQ W R^ AFC 2TR1R ; TOR %RR £fRR (^FRRR « CRRR RTRT I P W ^IR# Rf*JT 2fRR ^F^R 
RRmn^WTRfRR RCil SfRtR (PFR^PT IrR gjRxpRi's ^R I 'SfRR i5R^ WlMR^ Rf% RUFRR c<Fti3 tRR '5n“ s lF® v ® RCil 
4R^*KR£ffRR#R^Rl 2ffRRRRR RR SjFi^RlM) Rf^IfRR RR~RR ^R RtR RR I 
^WRIRf^RRtRRRP^T P' C«HR RM RSR ^R I 

P' p'Q' RRt PQ TO^R ^<P®R srf^fRR I 

etfRfRWR ^R^TR § R’feR f^R I 
sjFiRWR g WRRR vs TRTtWf Rt W I 
2ffRf%RR WRRR % IrrIw I 
R*#f gff^fRR R^Ro 

RtR R#, MAM' RR 5 ^ ^«T R’fcRR £fRfR C^R, i5R sfRR CRRRR F I RR^RR CR 5 ^ - C, £TRfR QAC RR ! 

%RR PQ RR ^»FR ^Rf^R I 

p -^tr £RTr ^f^r RR^RF^T R“#R L ^TRfw PL ^FRR? RRfll^ R^ W FLR CRRR LR RRRR 

SffwtRR^R I ^STRR P ^R R^f^RR N R-^OS ^rTRfw RR^RR CR^ c PN ^STRRR^ Rftll^ R^R ^R RR 5 ^ 

(RRRtRRft^tR^NPRRRRerfwfw^Rl WRRR*R^tRRR^R^RtRFs?2(fwfWRf%#RCRRf¥i P't P 




RR 
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ob- | Sji'o<p®i»i (Reflection Of Light) 

p' w qac -4<r p'q' -t w pq 4<r wsm 

w c*nie^ «rr^ rt <rr r#t wr wtt ^rt, 

^rfsr « C5c?r c^ 

^'Q £|f^fRR ^3 R5 RR I 
'0|<^\i)8i Tfsfl-R (?FR>tR t^TTo 

*R#g vm<s rtcr ^< 1 ^ *M®r mam' Sup <*m <tmt ^r <rr eRR w 

CW A toslTT f^N5?r ^ R#R fiftK ’ op t*f To I W§*R 

p'Q'I^PQf^R^’srr^^R^K^ ^ 
firf^f^'Q w^’spr^c^PT^m^^^rr^ 1 cm 

RftwR 

WMW^u=AP^4^OTff 
v=AP' RTRR WaR RJtRTR r 4<T R*lM <MR I 

J® 

j_ 

f 


/0>7 


G— 1 1 1 

.'. u = v = r R>¥ —+ —= — 


^t, 


V u 

1 1 

- + - = 
r r 

*,!=! 

r f 

,\f = - 





S.O 


© 


ap <mR^rcR<r ^«ror rrkrt fWfc rrtrr i 

<Rt%T ' 5 RaR t f < fc*i^ 2RR OTl^T 'Q c<K33'WRNffi'RglltiHR ^^1*1 <4R?, <|iii»<pR (.<K33 <il'<ai < f £|R>Rm 


^R jR Rtffifexp gfSfHo 

w ^s»r ^ c^t^rs 


p\ 


A 


4RKR, ^ u = f 
<3Ft^r^ f=f 
£(f^RR^ v = ? 

^mrwrfR, - + - = - 

V f f 

rt, I = o 

V 

.’. v = — = oo Rl" £RR CRRRR/R 
0 

RR>£«T £ff^fRR^l%R Rf^a R£R I 


SS 2 


<M w^fcnr ggggtg CK^jz. 

4*m, RSR u = r 
R^aRR3TRRr = r 
v = ? 

^mrwrfR, -+-=- 

v u r 

-112 

^T,-h——— 

v r r 


^T, 


1 1 


v r 

.’. v = r Ri - £RR ^'sR C^C^j 
fW erf^RR RRasR CRt^ stf&S' RR | 
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2nd Paper OVLatfi Solution 
V i wfffTfc gjfygxpg|*i (Reflection of Light) 


*r 4 r 

u/x 

v/y 

f/r 

m 


+ 

- 

- 

+ 

'0|<]\S <s 1 (<Tte<0 

+ 

4 - 

+ 

- 


+ 

- 

+ 

+ 


^ i gt^ri 7 ? w c*r, r <i^f^ x 

W <^c®i ^l?T Tiw 


i 12 cm c^pWt c^lw w 

*p- w ^rf<Fl<r 


^imrwtft, 

V 

Ill = — 


u 

=^+3 =-- 

u 


^«rn7T, 

f = 12 cm 
ill = + 3 

u=? 


y _ rx 

2 x-r 

«rPRrtwtf+, 

—+—-- 
V, u, r, 

1 1 2 

=>— + — = — 
v x r 

1 2 1 


$I<I I 


ri = r 
ui = x 

ejfoRc^ vi = v 

V: 


rx 


2x - 


v 

1 


r x 
2x-r 
rx 


v 

u 


=^> -3 = ■ 

u 

.'. v = 3u.(1) 

I I-I 

v u _ f 

1 1 1 

=>-1— = — 

3u u 12 


<im m = - 3 ^ ; 




1 + 3 


_l_ 

12 


3u 

=> 3u = 48 

.'. u = 16 cm (Ans.) 

3 =- — [ 'SRm £|t%% m = 3 ^ 

u 

=> v = - 3u .(2) 

I I-I 

V u _ f 

1 



rx 

.'. v =- (^PTtf'tm))) 

2x-r 

o l 4?# '5R®ei^K i ^ (PpH>PT 20 cm l W 5 1 JC?r W 


^«rn?T, 

WH>PTf = 20 cm 

f^R, m = — I 
4 

u=? 


J__ J_ 

3u u 12 


-1 + 3 


l 

12 


3u 

=> 3u = 24 

.’. u = 8 cm (Ans.) 


.’. u = 100cm (Ans.) 

8 I 25cm (7FRPT ‘jfK.'ffi Wv 2 cm 

'srpRrrwtft, 


y = _v 

X u 
-0.4 V 


4«rn?T, 

7PFRPT f = - 25 cm 

x = 2cm 

y = -0.4cm 

u = ? 


u 

0.4u 


•0.2u 
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fwtrr ^iHR" 


1 1 1 

'srpra, — + — = - 

v u f 

1 


_ 1 _ 1 

-0.2u u -25 


10 


1 

+ — = 
- 2u u 

-10 + 2 


1 


■25 


1 


2u -25 
=> 2u = 200 
u = 100 cm (Ans.) 

(t I 15cm C^FM^T '3|<l'OS1 Tf^ W ^ 

4<l# W ^l*K fMw 1^#0 

^r? 


'srmrwift, 

V 

m =- 

u 

=>3 =-- 
u 

v = -3u . 

I I-I 

v u _ f 

1 


4«rn7T, 

iWt f = 15 cm 
Mr, m =3 Csram 
u=? 


( 1 ) 


1 


1 

H-— 

3u u 15 


-1 + 3 

= 4 >-= 

3u 

=> 3u = 30 
.’. u = 10cm 


_l_ 

15 


© 


(Ans.) 


^ i 30cm i 

(, < k^j ^PtC®T C^MTST ^ ElfaR^f 

^srrsrar wrf^r. 




— + — - — 
v u r 


J_ 

v 

J_ 

V 

1 




1 

2 

30 ” 

30 

1 

1 

’ 15 

30 

2-1 


30 





^^rtrTT, 

4TtM, r = 30 cm 
u = 30 cm 
stfsfMr ij?(^, v = ? 


.‘. v = 30 cm 

£|foR^ ^i£p's|?r C4>r7Ef *tf3r« i (Ans.) 


4 i oRvasT pHC'P PFt4>PT 15cm I J il»i(.*i 'ai^l»i 

'Wwi, 


L L - I 

V u _ f 

i i i 

=> —+ — = — 
v oo 15 

^ -+ 0 = — 

v 15 

1 1 

=> — = — 
v 15 

.‘.v = 15 cm 

.-. C^FTOTT *tfkr I 


C^FT^PT f = 15 cm 

, U = 00 

v = ? 


(Ans.) 


V i 30cm If4rw40cm^? 

t£i<pfD w^.(.“ii i 'ai^^h, ai^f® 'S f^4*f*Tf^r^fTT 

^rmrwtft, 


— + — - — 
v u r 

11 2 
“ + _ = ^ 


v + 40 


I=J-^r 


w~p 

1 40-15 

v 15x40 
^ 15x40 


^t*r, 

4TPTr^ r = 30 cm 
u = 40 cm 

£|FoR «<1 if?FJ V = ? 

= 7 

f4WT m = ? 


15x40 

^ V_ 25 

.‘. v = 24 cm (Ans.) 

v 44tw 4m 'a $*&r ^M+rr 

24 cm ^ i 


.'. f4444 m = — 


v 

m = 

u 

= J^L 

40 
= _ 3 

5 


£ (Ans.) 


5 s, | i<r# '5R^( pf’fera' 12cm i Mr^a 4cm ^ 

w iNT ^rt i sifoRc'xti «r^Fr« ^ i 2cm 

*ret sm £|f®'R«<r «rt^P c4<t ^ i 
^rtsnt wfR, 


I I-I 

V u _ f 

1 1 

— + — 
v 4 


l 

12 


l 

v 

1 


_L_I 

12 4 
1-3 
v~ 12 
> -2v= 12 
'. v = - 6 cm 


>4 , «rn7T, 

C*Ft4>PT f = 12 cm 

, u = 4 cm 
£|FoR(.V< 1 v = ? 

£|<pi+ = ? 

x = 2 cm 

£|MCT?r y = ? 
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TfotTT ’tW ^7^ 


v 'Q f%*rr ^ 

W*fc c R' 6 cm f^iTT *#a i 


m = — = — 


v .y 

U X 

=>-—=-^ 

4 2 

^ 6 = ^y 

4 2 

=> - 4y = 12 

=> y = -3 cm 

.’. ^5Rm filfoRw 3cm W! i 


(Ans.) 


5o I i£Rsfi> ^®T C^Ft^PT 1 !^' 10cm I Hfp 15 

cm ijRT >4^# W ^WT ^PTT l stfsRcw £(<f% 'Q 

4*rn?r, 

f =-10 cm 
u = 15 cm 
8 |FsRW 4 v — ? 
£|<^f5 = ? 

m = ? 


1*1*% ?s?r i 
*5TPr?rrwt%, 

— + — ■ 
V u 

1 1 

=> -+—= 
v 15 

1 1 


v -10 
1 -3-2 


10 

_l_ 

15 


v 30 
-5v = 30 

30 

V _ 5 

= - 6 cm 

V CS§ 2ff%f% « %*ft 4W ^ 

TT'^fe c n 6cm 4C4 I 


,. v 


f<H*PT 


v 

m = — 
u 


= -Zl = l (Ans.) 

15 5 

55 l (£|^#v5R«=TTf4r^s 12 « 20 cm^PRxP^f%5^ 

^prr wr *nrr i tHpp c^ft^pt w? 

^imrwtRr, 

u = 12 cm 

£|R)R(.^ v = 20 cm 
PFt^PT , f = ? 


A 


A 


J_ J__ 1 
v u ~~ f 

1 1 

=>-1- : 

12 20 

20 + 12 


12x20 
32f = 12x20 
12x20 


=>f = 


32 

f = 7-5 cm 


(Ans.) 


54 l 4?# T f%*l?r <)^f's|?r ^TPTtsf 40cm I ’§£5 W &W 
^?IPT ^*«5T £[%1% *nv8flt 'dtW? 


^imrwtR' 

V 

m = — 


u 

-2 = - — 

u 


r — 40 cm 
u = ? 

m = -2 'G m = +2 


.-. v = 2u 

— + — - 
V u 

1 


[<im£i%%>r] 
. (0 


I-A 

2u u _ 40 


J_ 

20 


1 + 2 

2u = 60 
60 

> u = — 


.'. u = 30 cm 

m = +2 

v/, 

m = 


(A) 


nC 




^fv- 


© 


u 

2u 

1 


(ii) 


«Tffl?T, _ + 
v 

1 1 

=>-+ — 

-2u u 

-1 + 2 


J_ _ 2_ 
u r 
^2 
_ 40 

_ _ 1 

^ 2u _ 20 
=> 2u = 20 
.-. u= 10 

.’. 30 cm% 10 cm I (Ans.) 

50 I /PFt^PT %f*f£ 4?# W^ssT £T*fH (PFT^PT 
W X '5H slIoR^i y 'oi^f^'s i Eprt 5 ! ?s?T (PT, xy=f 2 


’srPrarwtRr, 


— + — - 
V u 

1 


l 

/ 


1 


f + y f + x 

f + x + / + y 


J_ 

/ 

_l_ 

/ 


u = f+x 
v =f+y 

(PpW’T *$&,/=/ 
£prt e r^^s^wCT,xy= f 2 


(/ + y)(f + x) 

■ f 2 + fy + fx + xy=f 2 + fx + f 2 + fy 

■ xy = f 2 +fx + f 2 + Jy-f 2 -Jy-fx 
xy = f 2 (mftv) 
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Tfftrr ’tw 

2>8 I W'STWW l^T I 


TT’fiTra' (TFt^PT f OBIT'S CT, 'T’fa 
■^a(x-l)/ I 

«Tt5tlT 'Sflfa, 


v 

u 


m = - 

1 

=> — = 
x 

:. v = - 

«rH(?r, 

1 J_ - _ 

V u f 

1 


u 

X 


( 1 ) 


1 


4*fK?T, 

t^^r, m 


I TT-#^ ^iftWT C'Ht'S CT, w « 

Wm CTfflTI 

■#r, x ^c®r siFsR'x w alf'oR'x x '5t 5 T's ^riw w 

Tj<pf | 

wtft, 


J_ 

X 


1 


w*rtr$"5w ct, 

*mw*’U ={x -1)/ 


1 j_ _ _ 

V u f 

1 1 

=> —+ — = 
V X 


X 

u 


u 


- f 


_l_ 

/ 

J__ _l_ 

f X 
X - / 

fa 

fa 


4*Tiw, 

cwm^,f=f 

=x 

=? 

zlfaffar ^ v =x 

U =? 


f 


..( 1 ) 
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Jjjf flpPIIFf 

R^s^w wiMt ^r, %®t¥ £K^*r?r *ra?r <rf*u<r tw ^R<i^ 

*tfRw i 

^tntTo to ^ ^rttirar Roq^ci wn^rm gtfRwr gf^RF® ^rr i pq R(,«^'sw 

i ^f^jjl^^l^r oc^m i fwR#?rsrrw 
£fm *m <rf*ijR<r <iR«F»'© ^r i R#?r ^rtw o# i 

^^*rm<rf*llR OB ^ 4 ^®^ i 

' 5 rf*lF® v ® ^f*ft (Incident my) o T ^T ^Rlf fewf ’tfR'® ^?T, ' 5 rMF®'® ^Rl[ <ig «1 I 

ta^owr*tf^s <rf% i 



id). 


R 

^ 5 fMm R *»3 (Point of incidence)% ^ TMF®'® Rc'si^csi*! t?T R^c^® ’iF®'® ^?T, '®H^ J ' 5 fl“ 5 1 '®*T R-^ <ig s i I Rg <4 O 

i 

g)R>JlRy® #^T ( Reflected- my)o Ros^w R<p ^R^c*^ *t?r R'SR '^rT^JIsr Rc?) 5 T s R? 5 lft ^Riic^ glFi^iR'® ?f*lr <ic«i l 

te ob sjFs^R^s erf^s <rf*ir i 

vaiRxri^ (Normal) % WT' 5 f^T R'^G's Rg^i WH 'aife's «r^c<P> '®iFs«i‘*i ^£«T I Rm NON' ^F»«im i 

■'f ^®tc^ ^n“ ! T^T <?m wr i Rm T 5it‘ ! T^T 


gWgg C^H {Angle of Incidence)* ^ rt^lFs^s ?RH 'aiF» s U'*f?i ' 3 TR^T 
C^T, i = ZAON 

gjF® J l^ <, f C^K (Angle of infractions % £)F® J iR'® ^f*lT v ®iF» s ic^?i ' 3 TW C*T C^H <PW ^®n^ sjFo^'f C^W < K S 1 I Rg<4 
grfRwt C^FT, r = ZBON' 

(<W 

gjFa^^C-f^ (Laws of Refraction)* 

0) W*lfw <fRtf, £|Fs^'© ^ WT^T R-^Cv© RC'e'i WI<f ^*t<T >|V^C«1 | 

ICO^ 


^^g^^TNitg Rm ao ^rMfw <rf*ir, ob grfR^ <tf*$ ^ non'^w&i R^o® 

v a|R'® I ^ ^pnft, AO, NON' ^IWf I 

imm, ^^RRRR ^fawn^?tf%^tf^® i ^r^r^pnft, 
sini =^«w,^^<i4G<^2jf^w^t£iF»>i5)Hr^^Ti i 


sin r 



R 


glFs^te glFs^l^l^S C^fHST RRt 'siT^tjsr XQ (fi^R Rfpfg -^cR- wn^iH %W ^lT‘ ! f®^ ^5|t' 5 f^T 

tt^t's i £i%^m<rr2iF®>i5i^r^<R?T i 

CW ralf^Rrt^ ju = ^l ^ £f^m M\ ?- 

sin r 

i i £f%ri<rr^ ^ i *m 

*m g)F®>i^l^s ^rr^rsr g]F®>i^i^c^ *m ^r i 


facebook / gmail/ skype: -tanbir.cox 


Web: http://tanbircox.blogspot.com 
























































































































































Want more Updates: https:Zywww.facebook.com/tanbir.ebooks 
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’ 5 ^IT 3 1~ v f^ 


aMb =' 




,Ma 


a « b I a^4<k/? 1 *R??rRfaR I PQ i 05 £(f^s 

<rf% I Ot^RFs NON' ^R,7^7R<TI 
sin/ 


a Mb — 


smr 


(1) i '5Tf' s 1 v s r i C<m 'G r c?n I 


wrf^, i rhrr ?if*ir bo o 

^mr oa *kr £if^® i (tfr r« sjf^BR <?m i i 

sinr 


tMa =■ 


suit 


( 2 ) 


Rfftwr (i) (2) *m«R^?r*nt, 


sin i sin r 
-x- 


aMb X b M a = 

sin r sin i 

^ aMb X bM a = l 

1 

■'■a Mb = 



R 


a rtwr erf^raw ^r b rrjzrr eff^rarc^i r??itr rrr i 

bMa 


bJUc=JL Mc_ ^ajrfHg 

i Mb 


& 



a,6,c% i #'5fr5iRRc<iHr i w^twn?rrwn^i (rrrrtr^I^ i 

rrwrr rzri ^<iRh® 4<r° *bpr?- rrrrr i 

<rf*ljfi><r ABODE I WT*if^s <rf% AB 4RS.f^» <rf*j J DE I AB || DE \ B, C 'Q D 

r^m> wv wmr *nt. 


a Mb = 

b Mc 
c M a 


sinz 

sinr 

sinr 

sinr 


1 

sin r T 
sin i 


.(i) 

•( 2 ) 

..(3) 


© 


X 

/@° 


X 


(1), (2) <3 (3) 


a Mb X b Me >< c M a = 


sin i siffer sin r 

x-x-- 


sin r sin r 


sun 



^ a/^ X i, Mc*cM a =1 


• • bf*c 


Me = 


a Mb X c Ma 
iMc 


i Mb 


Ma = 


a Me 


RR^hiG*! "gtfRs RgG<P ~^Nif >||<U>| CRW (RR/R R<pJ? Hit -<4R gRRo 
Rgfe w rrR twr riwt gife^R. g|^s Rvgi^i 'q ^Hbs r/rtR** r#g 

TRRR CRiRJ ^TTR's RHRR <rf*lf RRRIr CRCR £RR*t Wf WM I <rf*JT RRRlR RT 4/R RfR 

£)Fi'>m c tR *R /RKR £ftR*t RiR '©/R RSR £|FsR*f (EMU& Rf'QTlT RtTTI RR ' s rT s CTCR ^SRf^s <LgC<fr RfR «l^s?] 
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o<? I (Refraction Of Light) 3 

mw w cwr ^r, m , 4 wp ^ ^ i ^ « *rt*u*r 

m 9 Wfs ^/T^T I 

tmwp, a 'S I a^'S I PQ W^Bf I F 

i i f <rf*jf fo fewi m<r wr*tto 

^=T I 4fl» CTM OA SiFb^'o ^TI F ^HJ 4^# WfM^ FM I 4fl> fNwIW wNw i£RX 
^MCtsf^fl OA <£RK MC-W toifto 4<fT H R^Cvs ftto ^T I ^%T C«l^ (TTfWt^fw W<T fto 

F-tift ^f®<r H 

^ I MW^ BMG^N^M^\ \ 

*rar*n^, of= w = £ifw?iftwr 

oh = v=wr 9 nw*t#3wr 

WT*f^T C^W, / = ZFMG 
towf C^W, r = ZBMC 
1 1 

*** aPb = 


sin r 


iMa 


sin z 


sin/ 


^ aMb = 


sin r 

sin r sin ZBMC 


sin i sin ZFMG 
4*K, ////1| BM <£Rt HMC 4W<r C^W; .-. ZBMC = ZOHM 
WBTBf, OF || MG <£Rt FM 4W<T C^W; ,\ ZFMG = ZOFM 
sin ZBMC sin ZOHM 

aMb = 


sin ZFMG sin ZOFM 
OM/MH MF 




^w^rc^r^r i 

4<FlW (BFK I 


A 

B 


o / 

. 0 

V 

M 

r y 

■*I*T W), 

zi 


O 

s 

f A 

if 


F 


G 


x 


u = 

’ a * OM IMF MH 
O <*Rt Affi®5 ftto WT, MF = OF; MH = 

_ OF _ u 
" aMb ~ OH ~ v 

<_ gf^\a ^§t?r^T 

** u43v ^»= 

Mg# PPM s dRTMsS 

Wlo^ll^Pli ^I*T msfPT C^ '5pR 5 T Slfts^ ^STIH ' 3 T 5 TTT '5Tf' s 1'i> r l C^H 
stftopr cmc\^ <rr^ i cm^ w atftopr 

C^CTsf ^TBT 90° l OT ^SRT to 7 !^ C^CTsf ^TBT 90° ^T CTt 

<?m wr i to zmon’ c^bt ^srt etoBBt c^t*f znom' = 90° 
Wf, ZMON' = CWf I 

•yf g)|^><p«n^ 'Q 

wic«ii<p?iPi[ 'srr^rsr c«n^ ‘5fwr "sirwr sif^® ^qttiw ^it 5 t^t cm 
atf^cr CTM'e 1 

c^K.^ m 90° ^ \ ^srt m 90° 

7 T\^5' c<m wr i '5rf' s i v s r i c^r <iR 7 Ts^5' c^t^t '^W's ^ £i^->i<ic c f<r 

im*® 2fftoR^ *$ 'ai'owl) c r #ffl wr 1 to l o wr*ito w 

OL' ^ c f ^'»J'»l] c f £|Fs<pR|^ I 


-dj nt-ti | U 



N 
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oJj i WlMl stT^WT (Refraction Of Light) 

ft 0) 'stfm rrjzr ^ i 

(O rr c^tfr crr w ^<r i 


R°^t> (^>K 'Q gjfc»13|(.q>3 ’SlffiT 

c*k f^r, c^r / = e c 
arffcwf c^r^r r = 90° 


.-. bRRJRRKW a ^fwi erf^RTf^ 


,M a 


^ bMa = 


aMb = 


a M b = 


bMa 

1 

iA* a 

1 


sin i 
sin r 
smfl c 
sin 90° 
sin 6 


N 


E 


1 


= sin# 


Slu+aiiiiw 


1 

0 

O 

1 =90° 

*1^ s. 

M i = C 

r 

vHUiyp 

,© 


iM 


sin 0 






sin 6, 


id) 


fgRRg ^ ^ fay6twn4>Er # m\ c^R 

3fo>iN4Rrw^l£mwr i i <R^twmRR?if*ir 

wr i c^t*fc^ eifeRi^ c^rc i 

^ s j n A+S m j£$) 

f^l'SK.*!*! (.‘^W />=;) + i 2 - /l^t, u =———^— si*^j<pfD^ SfSfHo 



Sin 2 


&] 


A 



^RR ABC 4^# IsfWR £RR C^f I AB AC £ife>l<l c f '©R, ZAI^WR CRR i£R° BC 1^1'stc^?! ^R I 

RR3 crr orr^f^RffeRrw<T ab wr q R-^gm> Fjr^rr i 

rrrtr rrtr w r 7 ^ rp*rr ^rrr « wr erf^s <rf*ir g 

NQO' -4<f RZR to 07? *RR 

£if%^s^Rl 4<f *R ^ <rf*JMC $OT?T /? R^vo RT^tf^R RR (£RtRRR 
RTf RRTZR /?S *RR Mvs ^ |^%5T RRR <Tf*JJ^<T £ff^m RRR 4R?. RR 
WRR/^RRR wr£|f^sRf*lMCWR7? R^m, ^f%ts va|fe«w a/7? 

W^RZRRRR I 4RRR, P0RSRRRR J #^RRt 7 R^R/Rl 4*R 
RlRf^s RRRR #‘if PQ L^\m rs 

f^t^Rf^R?RR4RtoR^#slRti^RiRl 4RRR^ R^WR ZSOL^J^cm' 

:.ZSOL = S 

fRg%CRHS ^RtfRvs RRRR tRR Wfe R%^ f^T Rf^s w 
(r^^rr^wcrIr^crrrzr i 4 <r<rrr, RrRf^Rf%'stRfaRf*iiR 
RSfR# c^r*^ cw ^t i 5^mt wi wr ^r i te zzo5t^% c^r^r i 

WTg N'R-C^f^RR^fR^^® ^?f®t A/00'^RRR ^ I 

Rbjfe<l %t^g -s^T ZPQN = i x , ZO'QR = r,, Z^/?^' = i 2 ^ ZO'RQ = r 2 I 
'®Hg« 1 CTfS' Roj[Fi, <5 = Xj + x 2 = (/j - fj ) + (i 2 - r 2 ) 


t%tf*r^?r i irc^ 
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ob | WR3H (Refraction Of Light) 5 

% S = ii l +h)-{r\+r 2 ) .(1) 

O'QR I^Sf, ZO'+Zr x +Zr 2 = ^ . (2) 

m. , AQCfR ZAQO' = ZARO' = 

:.ZA + ZO' = ^ . (3) 

ZO' + Zi) + Zr 2 = ZA + ZO' 


Zr x + Zr 2 = ZA 

r,+r 2 = A . (4) 

(4) W r; 'S r 2 4<T3fR‘ (1) ^^#<RTC?r 

8 = i x +i 2 -A . (5) fefWHT W fw ^TR^TP^ R bjR><1 ^rPl^TT I 


4H*>I Rbjfe C^Hg fefWOTiT <^<4 te 

c^t^r 1 

'aifvsifM <P?lC ir l RbjR> C^H Wtf ’list's <K3 I C*T Rg*I^T '5flc r l^ '5|T 5 1'a*T 

®t*tj Rt>jR> 'sfl*T >>i<icbcsi C^fS' I ' 5 rf' s 1'® r i 'srH cccii C^fS' ^T 

^5 m ^TSBlt w ^ I 

C^W WT l ^5 m ^m £W W l 

^w'©*i RbyR><i sps wmr wrft c*r, /, = 4 , r, =r 2 ,'e S = sJ& 

(4) *Ts 'S (5) *T\ ' 3 T s LR 5 ^‘ c f *11^, 

% 


r l +r 1 = A 
2 tj = A 
A 

'. r, = — ... 
2 



* <*» = ? i + /, - ^ 


( 6 ) 




,4 +<5 


'1 = 




© 

(7) 

sin/ 


An*, SU1 


0? 


sinr. 



2 — (£fs#tw) I [ (6) « (7) ^ C«n?P n s i, 


^ "STR - <lf>l«! I] 


sin 


wfsi^csr^ilMhfruf^r Ri>jR>g 

w wrl£iww?r c^U 0 c«n^6° 1 wKw1si'sfPRr$»Br 


(5 — /| + / 2 — >t4 ju — 


sin z 


sin 


sin ^ sin r 2 



//'Sr/ ^ C^fS' ^STflTT /2 S r_7 <3 ^ C^fS' <K©?R, 

H= — = — :. 4 = fjr x 'S 4 = nr 2 [ v ii ^ (7^ sin /) = /, sin rj =r x , sini 2 = 4 'S sinr 2 = r 2 ] 


r i r 2 


.’. 8 = jur x + fjr 2 - A 
^T, <5 = //(^ + r 2 ) - ^4 
^r, 8 = juA-A 
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of? I WR3H SlRWT (Refraction Of Light) 

:.8 = A(ju- 1) 

fwR g rrt wn^rr feR<r wfa gff^r<n: g r<r wr <Ri c f fappr* 

wr i 


^ft%g ^tkrr wr r^r*^ <r RWTRTRlt 

R#it rcr i i ot?- ,%r, 

r<(w, , rrrt« rr i 

RtRtRCflil trr rhrr Rfc (RR (RCRR ^ RRfw l^s 

CTtRf%CRRR£RR 

WRRMRfRRRf%RR?RRrR<fR 

grf^Rlw ^r rt wcr rhrr <s% <rr i ta o rhrr c^ i 

gRR c^RRg gRR rtrr rrrrr fffRRjTO ^<r 

wf^<fl^tf^*TOROTROT^r('aM'©«i rrrcrrX 

ctR-^w RRRgRR(RRR^R^(RRR^<RR i gRR 


/CX. 




J 1 \ 

A 1 1 

1 V 



oV 

1 m 



wl<ph ^ § (R>R CRCRR 





7 

T 


)■ 

\ 

I 


/ \ 

O 



\ 



7 


i \ 

N/ 

7 S~ 

1 

<— 


gRRRtRR 


A 

% 

>\ 



L 

>z 

y 

k^— f-^ 



RHR^R^nR crrr rirt w^r^hr crrr^r<rr i 
v^R *rn?# te crrr cprr i 

^jRARWRo sRR RIRR RHR RRRT RRR RRl^RtR 
<rr <rcr RRfw ^r sff^iRTrR^ *r crrr 

W <R R^(R> (%QR (RCR) Rt <r1rr crcr 

m^RC^RCR'RRRR (wsm RCR) WRRtfflR CRRR 
<RR I WR RH?# fRRF'C#f C¥RR I 



(?FlRtRg TRCRR gRR RtRR rHj fRR RRR 

(R (RR I'Rlk'a R¥ RHCR RR^^R RRRfi>Fa gifcfRR RR 
^5RR#t (^FRRRRCR I f^CR A « 5 ^>RR#t C*FRRR I 

^\q<?i <^f(,v|^ (,*^(^1 —+ —= — <£|R gRRg 

v u f 

R/RR#, LL’ 4R# W^QR CRR | o CRRRWfCRR CR^ I F'gRR/RRRPT, F%®t¥ gRR CRlRPT 4R° 
gOg'gf^W I CRCRR gRR (RRRTCRRRftlR gRR^RTRR ^RR PQ ^Rl^RWR^ I P tRRi[ (RCR WRR PA WlCRlR 
Rf^gRRmRRRRmrcR^Rf^WTiF;? R/Rgrf^sRR i wkrr1t> Rf^pownRrRCR^o ^r wfRR 
(?m\ pos igrf^jRRf^iiwpR^otRfRRRR i p'^cr^ofcrrr^rr yg'RR'SR trr i 

RRCR P'Q'^t PQ 4<r I 

%R 'Q ^Rtg f53T (RfRTRtTT (R, APO0 « AP'O0' %|W 

. PQ 




OQ 


P'Q' OQ' 
WRR, AAFO'SAP'FQ' 


( 1 ) 


r 

T-r—-^- 

\% 





1 

1 

, A Q' 

Q f" 

cr 

F "\ 



L' 
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oJj i WPTlf (Refraction Of Light) 


AO OF 


% 


P'Q' FQ' 
PQ _ OF 


P'Q' FQ' 
(1) 'G (3) ^ 

OQ _ OF 


( 2 ) 

( 3 ) 


[ pqoa ao=pq ] 


^T, 


OQ' FQ' 
OQ _ OF 


•( 4 ) 


OQ’ OQ'-OF 

wf, oq= ^s?r = u 

oq' = = v 

OF = PFf^PT = / 

(4) nfc, 

u f 


[v F Q' = OQ'-OF] 


v v-f 
^T, vf = uv-uf 

%-=--- 
U f V 

v u f 




I] 


5® 


^s«t cwu$ -+—=— ^ sfsrf^L 

y u f ^ 3 or 

^R?T LL' 4^# W ^«T C®PT I O g«u*ih WlPlP* C^tEf1 F'£T*rRPFf^PT, F R'olii £f*lH C^FT^PT Q'OF 
£T*TR" tSffi? I (SU^H £T*TR" (^Ff^fpra" fo'SGtl £T*TR" ^G*^ PQ 4^# W l P Ok^ WP's PA WlPlP* 

er^jK ^r*rf^s ^c?r afr stfkfs i <rf*ir po wfppF o 4<r w * 

pos *w stfkfs i <rf*iiw ^smift wr ^ i ^iGw<iG<Ftepr twr p' fkk$ 

i p'^ck^oFcs-m^ 9 ^ pyx^tjHT^t i p'q'^Kpq 

@° 

fprp 'Q Wfg fgar ot^tt q a p'oq' ^ pf*r 

. PQ _ oc 


.(i) 

P'Q' OQ' 

kktt, AAFO 'Q AP'FQ’ 

OF ...(2) 


% 


P'Q' FQ' 
PQ OF 


P'Q' FQ' 

(i)«(3) ^ >i^4»<i e r w ’fit, 

00 _ OF 


(3) [ PQOA ^n^lvoWtfl <IM AO=PQ ] 



^T, 


OQ' FQ' 
OQ _ OF 


•( 4 ) 


[v F Q' = OQ' + OF] 


OQ' OQ' + OF 

fk^ ^apnft, Tf^r w ^kkk; 
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oJj i TOTlf TOTOt (Refraction Of Light) 


Wf, OQ = RgR ^ = u 

= -V 

OF = WfTOT = / 

(4) rx to Rfro *nt, 

u_ = f 

-v -v+f 
RT, -vf = -uv + uf 


<rr, - = [Mv/0f^»i 9 iw«Mwi] 

-u -f V 

— (£p#P») i 

v u f 


tosrctor 



CTO - + - = 
V u 


J_ 

7 


4RgfTOS 


8 


TOT R#, LL' 4R# W CTO I O G«U*1H TOPTO CTO I F ft^R £|TO (RTOPT 4R° QQ'OZ fTO WR I C^lf/h?! 

toir tort ^rr pq ^r# to> R¥ i p cto to® pa toto Rf*ir tor tort rtortcr TOtfro to ar 
tot rr i torr# Rf*ir po toto cto o ^r w fro pw ros tot erf^s rr i erf^s <^m 

^smift TOT IrIto RR RTI TOTO faTOTR tTO Rff^CR tTOTP'R-TO tRfTO RRI R'tRR CTO OF CRTO ^RR 

p'^'to^to i tsfror p'q'^Kpq ^r wtm Rf^RR i 

HrIR 'Q RRRtS fw C’TO CTO TO CR, APOQ « AP'OQ' Tjffr Wf*f 
. PQ_ = OQ_ 

" P'Q' OQ' . y) 

TOR, AAFO^AP'FQ' 

AO OF 


% 


P'Q' 

pq 


FQ' 

OF 


•( 2 ) 




.(3) [ PQOA 4R# TO®CTO TO AO 

p'Q' fq' 'U§r 

(i) 'Q (3) rx toNto to *n$, 

~~ p\ 


^0] 



00 _ OF 


OQ' 


rt, 


OQ 


FQ' 

OF 




[vFQ' = OF-OQ'] 


OQ' OF-OQ' 

firoR to wiR^t, tor RiwjR? rrfto « tor toto^ toto; 


Wf, O0 = RIR *jR^ = u 

O0' = £ff^fTO^R^ = -v 
OF = XRTOfR ^jR^ = -/ 
(4) RX R^TOR TO RfTO Rlt, 
u -f 

-V -/-(-v) 

RT, vf = -w/" + uv 


^t, 


;___/_ L 

u -V f 


[mv/TOT^TORRTOTOTO I] 
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oJj i WfaTtf (Refraction Of Light) 


v u f 


£|R>Rw?l wMfX, alFoRwdTj^v'QTO* 

' t j^' u rc«i, R^*! 7 ? m = — = — RC<1 I R^*! 7 ? Tjfij ^<PR £R>tR Rtf*l?T '5[ 7 |‘ 5 TR© C^tR CR§T I 

XU 

wv p'q'^t c^h^rtR) I^wt t^tcr) erf^RR^t^R^; i ^©rt?, 

P'O' 

RrsR m = -*- A P'Q'O 4R?. A PQOWZtt RWT 

PQ 

ZP'Q'O = ZPQO = 90° 

ZP'OQ' = ZPOQ [ vfeftM C^K (%QR TO), 4Rt cm (WFs*\ 7?TCR)] 

ZOP'Q' = ZOPQ 

I^^sf 15 ^ T5; r i ^ >c r?^T% ^r 1 

ra P'Q' OQ' 

WT, - 


.. m = 


PQ OQ 
OQ' y 

X 


( 1 ) 


p 

R^— ->- 

n 





i 

1 "V Q' 

Q f" 

o L 

111 





OQ 

(<rm ^ 1 ) 

(ljR^Rft^m^prRR, w = - = - 

U X 

erRRR^Rm, Rrct rt rr%r -$m Rr^r *fR^ rsttr^I-^' 

tw^f s fr^rp5Rf^2|F®Rw?i cw, 1 wr^m, erf^RRRm, ^^Rt^R*N : '^RRRtfR 

*prr^ rsttrr 1 R^^r WRmafoRw?! c^r, siR>Rw*i v *jr r w? 1 

R^rssrrrrrrrR;, m = -- = -X 

1/ X 

CO Or 

v ai<^g| 'Btu // + j__//ill g^fM - <pti 1 <4RfcR ^Rf sl&Ri^© <K3o 

v u r 

Rsft RPR, RRRlWT WV RR©R RNTCR RtRT RR I RRaR RtTOR £ff%RRTR ^ 1 4<r 4RR RR \BWIM4 w 

3R>>inr ^r 1 ^tR§^0?o/r, cw o, R^©T?r cr^ c, £Trr w oca i £Trr ^rr ^ 4rR 

ftwi 

5#, A RCR WfRR 4R# RRl[ AB I y?0/?' -4R B R-'aps ^TRfw I NBC ^R>«1*f %f R«T I AB rRIjR 'a|R>«U'*l?l 
RtR Rigor TRSR BD <^<13 £|R>^ RR I A RCR wraps' ^RT 4R# RRl[ AO I RR '©ftR ^TfRfw I C^T*T RRR> 

rt <r# <£ifi> om\ aoe *w rir i erf rRjwr' Rtw^ Rzr 5 ' rrstcr g R^o RRf© ^r i g R^ ^ 

^Rr^£(f%RR?#^^R | 

^rrw crr = zabc = / 

£(f%RRR CRt c r = ZDBN = r 


ZCBG = ZDBN = r 

'srmrwift, sini 

M 


sinr 


( 1 ) 


Rt, sin i = /j, sin r 

_si ni_ _ B sin r . s i n C R|Rt WR] 

’ sinC sinC 
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ofc I WR3H Rf^Wt (Refraction Of Light) 

sin i AC 

4RR, A ABC 


10 


A BCG 


sin C 
sinr 


05 

GC 


sin C G§ 

( 2 ) RX (3) « (4) 4R RR Rta *11$, 

OC _ /yGC 


( 3 ) 

( 4 ) 


( 5 ) 


AB GB 
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-1 + 3 

3Uj 

24 


+ —- — 


u, 


12 


J_ 

12 


Sin f 

0.766044443 
1.5 

=> Sin y = 0.510696295 
=> y = Sin _1 0.510696295 
^a = 3o.71° 

.-.A = 61.42° (Ans.) 


2>8 I 15cm *1^ W 

RRSR I <*? RR <RR (RR 5 Wv 


.'. u. = —cm = ScrmYiAias.) 

1 3 

<# 

_ _SXP 

$(£ i i£\^\u Sv»Hvoei c=u*i<i 30cm 20cm I 

cmffa i <?m% 4^rai¥ 1.5 i 

RRRwtfii, 


(o) 



fi n 

(11 -1) 

V r i r 2y 



5^3 = (1.5-1) 


f 


3 = 0.5 

f 


v-20 30. 

f 3-2 a 


60 


wsr rrtr, n = -20cm 
WaR RRrtf, r 2 = 30cm 
#sr?tr, h = 1.5 
i?PW[ 'fRf, f =? 


J 


V 

u 


m =- 


=> -4 = - — 

15 

. - . v = 60cm 

rrr, 

I I-I 

v u _ f 

1 1 1 

=>- 1 -= — 

60 15 f 

1 + 4 _ 1 

^“60““f 
=> 5f = 60 

,-.f = —= i2 cm 
5 


W'jR?, u = 15 cm 
m = - 4 

(RRRT, f = ? 


=> — = 0.5 x — 
f 60 

1 -2.5 

=> — =- 

f 


,-.f = 


60 

60 

-2.5 


= —24cm ^?T:(?PlfN (TFRPT 24cm 


rrr, 

mi =3 

(TFRPT'fRJ', f = 12cm 
WWui=? 


i'b i '5^11% ^(.=1 ifl<pH5 rr rPr *Tl& c*yw irr R(.<p 

'5R>fiR? ( Rtfe' £tfs RRR 4 ) 

3 

RR <45, WTlft ORRo RR RR RlPis 4lt> (R7R RR> (RR 

0 crkr^rkr i 


RmrwtfR, h = — 


1 


sin0„ 


1 


sin 0 C = - 
li 

1x3 


^rhr, 

Rfwt^, u = — 

3 

*#RRs&cRR,0 r =? 


sin 0„ 
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1 3 


=> 0 = sin — 
c 4 

0 C = 48.6° (Ans.) 


4f^4?n^ i i <rtn^TC:4w 4tfe4f^4?rt^w? 

agw X wgg X g ga =1 

1 


gv 


g. 


gv 


U X LX 

wrg g r*a 


agg 

W gg 


44K4, 

w (l g =f 
s^mw, a ]x s =| 
^mw, a n w =? 


3 8 

=> u = — X — 

a H- w 2 9 

•'•a g w =| = l-33 Ans. 


iV I 10 cm 44# #T& W£« 'a'4WC4 1 44# 

4#i4‘ 4f4t4> 4Wft4 C44T '5?^ i 4%44fs4> 1.5 

4*fc<P4 f4t4> 4#T4 4t4f(>4 ^rt4t« 444## 4>41 

4'§l^ v »r 

' 44U4, 


2tf%44TS4> = 


4fl"4T'» 4'»l4'sl = 


wl^fgs 4#wr 

£|W4itWf 




10 


iS> I 41^ 4#4 £|f^44t^ 1 I 

3 

w&? 

wl^t wtPr, 

1 

w ga 

a gw 


r ga = 


44TC4, 

*fo*M*, a H w =| 

^mw, w g a =? 


•■•w g a = - (^0 

c$o l 44# '3|4'o*| ( 3 T 44 10cm. (3T44 414 4tC< 

'S(<iRf,'® 44#4^4 4R>Rg^4 'Q i 


^srmrwi#, 


I I-I 

V u _ f 
1 1 

=>-1-=5- , 

v ccj^G)l 0 

1 


&y 


44U4, 

C44444, f = -10cm. 
4¥ , u = <x 

8|FsRl**l v =? 
£|R>f4(.V4 £(^f%=? 
f4444, m = ? 


-10 





v = -10cm 


=> wr^tgs nilwr = — 

1.5 

.’. Wf’Tf'® 4«twf = 6.6666cm 

W4T®' 444 = £f^a 4#4®T - ^41* 4«lfl*l 
=^>W4t4T444 = (10 - 6.6666) c: 

,\ W4T4 444 = 3.33 cm (Ans.) 


4§twr =1 Qn(^ 
srf^rats^ = i. 

W4t^44?^^ 


_ ^. v = -10cm = f 

4f^44C4444£4 4f^a4C4 I £[f^f44 4C4'44te!4 'S 1441 I 

f4444 4J4, m = —— =-— ~ 0 

U oc 


,Y 
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Psf (ojptfcrf < fcjTOtment) 

MiM? £Accomudation of eye)% 

chm? mtmt mpt fa^ mt to m 1% i cmp? cstc^rt 4?# faM ««r <$?■ ^rrffa eiMM cptc? 

PpfpM C^Ft^PT ?MM <? PlT^M *TTC? I 

^■p? 2 jR>R**i pf^© ^m *rtc? i cmp?' mm pm <?r -mpt ^c^p to cm?' mt cmp? - c«u*ip mtpm *j?^ ftpsM 
?MrM©MM?MffM^ffr^MrmM©r?Mr i 

^HM? I«i<ih?^*i gp'g ?t fa^f {Least distance of distinct vision Near Point} % 

C5W MM WH M faff Jfri%M MS CM M, ^TM ff*fM? fator PMT I 

TFstfW CMff? MT^ff4^faff^sP*i<r? £ff?25 CffFGfa>r?<ff ifl^fa I CM MM fa#M Tjpff? (25 (7T8 fa) 
vaHf^s R^il>C<t> ‘fas&fagf ffW I 

MTM? MM MPT TO MM Cfffaff? M far fffa© TO WPf P^M (MM ^ I ?fff ?^fi>M M MM 
c^^fewf^r^o.i 4^jtfafMp*ffffaifa?^Tf^W^r pm i 

CblM? 3# 'Q igf[gjfgPff? (Defects of Vision and_ Its Correction)% 

fffff MPT CM i> £ CM§lMg C?M wfar *TW MPT 1W fat (MM PT 1! 'Wf (7it CM apfaff PM TOf TO I 
cFWf««mw^tpfif i m g 
i I CTO ?T faff ^ (Short sight or Myopia ) 

ff I far^ft ?T (Long sight or Hypermetropia) 

O I PTPPff ?T MM (Presbiopia) 

8 I fim ^ft ?T ^m\ (Astigmatism) 

^ I^TO ^ ?t -fat >if5 (Short sight or Myopia)* pf^ - MPT CM?? iffPff TO Cff, PPM? TO (MM PT? fa¥ ' t jM? 
TO MM M *ff, '©M CM!?■ ^ft? ;p#M faff ^ft PM l MBfa© W PPM 4 IP# TOT PTM I 
pffpffg ?ff?M mm© $ tot ptm 
(fa Ff (MTP MMMfa^ffff MTO^fafa^ST^ CffMI 
(fa CMTM? PTfM CPM CffM I \}^ 

^¥[8 CM ^%5T C?M ^5|Tffvs Vf CMT 

alMptffff ^T? cpfaff? MM MM[W CMT? Mf?M WT Mm 
fiffaf??' ff^TPPr? I CMT? ^tMPSPT MMt Mf ^ fitfafffP Cpfaffp ^*RT 
M5TTMPT l wrWW^fckfl? I 4 PPM? CMTP^pfapr 
W%PTP ^rfppMMM tffPP^ ^Cff PTM I <*wfa i£|? 5 fsfS' CP?" p^T'Q ^M 

Me? i faar T'sm.w^w cmpt i 

gff^pff^s yf (TRM^faprft Wsf CPM CffMT 4 PPM? 4#?^^^ I 

(TRMP ^llMlft 'M^sf £(fa5>s P^PTP MT FM faPTM MM - MM PTPM P^PT ^P I HP (TRTTP ^T’Pffft t^PT 
CMTP fe?TP fa#M fePT P^CP I CMTP MfP^PT ^P^ t£|MT ^M ^M (PPT ^PC^P P¥ ^M 

^TP^s pf 5 ^^ ^fMtft CMT £ffap?M?' ‘ 5 TP 'b^P' ^?faF[ T ^M ^TMlft PMT PM I ^T^fTP 'PPff ^P# MM - 
CM PTPM W ^P (PPT P^ ^%P ^jPC^ MP7T £ffafaf rfajM^lt^Pl T fa^ yf CMTP MI P^ f^C>ICP ferf 
P^CP I 

MMpf^WPMlft (M'S’b^ CMTP^PTferr? Cpfart? ^rfpf^s MPT ^P# fajM Ipfas Mr I 
PPT PM, C5TM? ^pfaj? ^P^ = d ; 

W4P, FIP CMTP CPP^P, u= oo i£Rt v= CMM? Mt P*(mP' %^©P ^j?^ =- d 

1 i 1 1_ 

-d 



- ffelT 



■ L=L L L 

f v u f ~ 


i i 

-H-=^> — = 

d oo / 
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io | '5T1 g®TN‘ R3T (Optical Instrument) 2 

rt,/= -d w^r, mmrcwtR fcfRR^Ri^R cr^ v = -</rrtrcrm i dwMPTgR^tRf*it ^r# 

R I %R Rt 1*1 (Long sight or Hypermetropia ) g 

RfR MfR CFlCRR i|ft cg^psT RR CR, g[CRR Rl" MRM RtR tw RRMR R¥ MRM RtR RT, v»CR CRlCRR ^ ^fDc<P 
%R ^ft RT ijR^ft RM I RTRlRM ^srfw RRM 4 iR# RCR RTM I 
RRRRg RRRCR RTRlRM 4 RCR RTM 
(R*) Ff MMR MlRM - ^R^ CRM ^Wf JRlR CRM I 
0*0 ^ CRFRMR RXlRTRRpT CRM I 

Rt^RRMg 4 RRCRRUpfi^ CRfCR TMtfW N RM Wf-M 

WfMfRRf% b**£ MMR RRlfRCR Rf^RRCRR RR CRfijRTR f^lRM F R'RG's 
Ir^M RR ^ cm RRMR «Sf R^ CRRM RTR RT I tw iVy Ir 7 ^ RM 
mRMRf%CRl^RTRlRlW^R^R?.CRrR^ (V;R^t« RfWRIFW W 
MRM RIR I 

^^tR? ^tR WtR^s ^ ^RRRtR WRT ^R# MR tRf*^ FW R^R 
tRRRM^TRRRSRTRR I 4 MMR MMPTg?T? 4RRR1RTRRRM A^R^Cm> ^R^pWRlRMTW R^Cm> 4R#^Rf®R 
Rf^fRR Rf^s RR I TVtR^RM WTRva WtMM Rf% FW MM ^R^RtR 4R?, R*f MM WlR ^R^RtR RCR CRUjRTR 

MlR pMjM faf^MRR I TV/tR^R’f MMR W R¥ tRMCR fi^Rl R*CR I M®#R WfMM CR^ RM R^R ^RR = 
TtvsffRR CRfCRR "Mt R*fCRR •JIRvRR = u ^R° Rf^RR ^R^ = %R i^ft CRfCRR "Mt R*fCRR ^TR^sR ^R^ = v I 
4TO2T, u RRT^fR ^R° v RtRtW RM MMR RTRlRR Rvjl<MR RM CRrH 5<1 MMPT ^RR Rlt, 

J_ + J_ = j_ 

" V + M_ / ^ 

Rt, / = — 



Ni 


Ni 


v-u 


£ 1 / 


4MCR Z5#R*f CHCRR MfMR P'tRTR M5# RCR ^©R?. RlR RR" ^RIrW RftR5RR CRM RT'QRT RTR I 

vs I RtW Rit Rt RMM (Presbiopia)t RRR RTCR RTM RfRMR CRTMR ^RMfSfR Wsf RRR RlR ^R?. ^R RM 


RT^RRRMRRfipR MTRR^t^fg CRRM RTRRT I RlRTRRvs R^l RRR RRMR RR CRRT RTR RM RfRRR 

RfRMMRM I 

g)|vg<PN g ^1^ ^R R^RlR WRT R^lRlR R^. ^IRR v»fM ‘frsft R5RM RCR RfM RRC5R t&RRfRM ^RR^T MR i5R?. IrrIrM 
^«T MR RIM I ijCRR R¥ CRR1R^^%RCRR ^R*f ^R?. RRMR %fRR CRRTR WRT t%RR ^5f??R RTRRr® RR I 'R RRCRR 
R*MR MRM ft-WMPT (Bi-f^^m RM I 

8 I 9\W rB Rt I^RlNvsl ( Astigmatism)^ ^ iZFffeT^ CW 'RR 5 ^ ' c jRC^' vRRf^vs 'Q ^RR RRR CRRTR 

^»RfRM RRlRv»fM ^fg CRRM RTR RT R^RfR ^PTR RR^TR WRT C^TM R RRCRR CRRT MR I RRRR CRRRTf% 
(Plano cylindrical) CRR RJRRfR RCR iR#R etf^RRR RRt RTR I RCR CfrTCR i£lt ^R RfCR RfR %R RT 
RFfi> RTM RCR CRfR CRRRIRIr (Sphero cylindrical) MR RTRRlR R^RCR RR I RRCRR CRRM MR (Toric 
lens) RM I 

RRR W g RRR WjjtRRR W RMT RfRM WlRRf R^R CRtRRR ijRC^R 4R# ^R MR I MMR CRtRRR 

ijRC^R RCRT MTR RWM ^TRR RCR MMR ^fRR RK MCR R^M MRM RRTRSR RlRRTCR R^R ^R# WRl^R 'S 
t^RfW £tf%fRR MRTRTR I tRR CRlCRR W RRCR 9 tf^» RCR ^R MTR v3 W Rvg RCR 4R?. tRR^'Q Rvg CRRTCR I 
RRRgfgft^g (£|R# ^g - RS - PQ -M ^R# ^R MR LO -4R MtRRR 'Q WfCRM MC^R RCRT RlRT RR I P iR 7 ^ RM 
i5R# Rf% Pi? MMR £fRtR WCRR RR^RTM CRM WfRfw RCR £(f%RRCRR RR tR#R RRM (MMTCRR, Rs^r 
vsrf^CR iR^fvs RR I 'RRR i£|R# Rf% PO MMR ^RfCRM M^ - tRCR RCRR R^CR R^jvs RT RCR CRfWT Rf^RlW RR I 4 
RFsRQv© Rf*jJRRM R^ fRM RtWlM ^RT P' R^tvs RR I P’ RM SfRlR RWR ^RR P'Q'*^ ^STRM v»T RCR 
PQ W5IRTSR V3 iRRfM RfcfRR I 
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io | 'STIctN* 'W (Optical Instrument) 3 

= OQ' = v (j Wf =/, 3*^3 313^3 

33^ D <3t«T 3tl3, Og' =v=D I t33<3 m 3C3 

EFM ?tfef33 ^ Till C^Ti 


111 = 


3T, m = 


33^1*3 3^ 3'I?K <13 fttST 3$ W3 3fg £3m 
ZPOQ ZP'OQ' 


ZP,OQ' ZPPQ' 
ZP'OQ' 'Q ZPjOQ' 

tan ZP'OQ’ _ P'Q'I Off 
tan ZP x OQ ~ P.Q’/OQ’ 
P'Q' OQ' 


m 


m = 


PV _ P'Q' 
P)Q' PQ 


m = 


v 

,m = — 
u 


PQ OQ 

f 33tW, 

1 1 1^111 

-v U f U V f 
-rt- V V V . V 

3T, — = — H— 3T, m = 1H— 

U V f f 





(1) (1) w C33T3f3 C3, 

3*3 31 - W ^ ^3«T £33 O 43?. E 3l£3> I £33 ijft> 


, D 

:. m = 1 - 1 — . 

/ 

C3ff^f3 31S13 3^>3 'Q 

33(35^3 ^ 3/33 3t3T 3?P"33 I^fcW43# f%^£3 3f£3? 3T/^ 4/33 33T3# 

33TT 3T3 I 3^31^33 £33^ ^3**) O 3f3 E 

C¥f^T3^3^ « <3 mc33f^33 £3^#?° 

3i#/34 E 3f3 £*FW3 Tj3^ « ^£3[3 ^Wfs I 

43##n^3mT/3T33fi> 33t3f<H 3TT^f*tf^3T3^m 
3f3ft3T 35#3 3SRT3T3 *ll^'©3 3*£3 cM<tgk W ^3 I 

g ta O E 3F»M4 I PQ 43# 

«W«# 3H3? 3T5TC3WW3 t%^3fe3 

^T33353T^3l Pl^C3^^3^3f^^£(f^33/: <? t3 33 
l ^3R PjQm PQ 43 3fS3 « 

£ff^33 I ^R>M4 E (& 3te 433 W/3 ^3/3f3f3 W ^3 3H^ P,Q, ^F»M043 'S ^(£3^ £3/^3 

3/I3T 3£v5 I E /35# 13333 33fr te.£3£3 t^3T 33£3 I P/Q, 13# E £3/33 3f3£3 43# 3^ %>IC< 3^ ^3?. 

(?TC33 '3TTsrC=T ^3# f3#s, ^3T®3 « 1%3f £ff^33 P 2 Q 2 3^3 I P 2 Q 2 133^ ^3 3^ 3f3t 3f^ 3^3 5 ^ 
3^33 I ^1%13W WST3 433 ^33(3(^33^ ^^3^33 TO 3g3’#13 ^13^3 *j3^ 3f^ ^3 I 



n^*- 


f3333o Q 3W 3333^ £f3C3 O 3f3t ^353f3 'S *tGT E 3t3t W3 ^353f3 C3f& ij3T3 

33 I 


0 3f3rt33<3, m, 


>43° E 3l3T f3333, m 7 

PQ 


ijQi 

PyQ 1 


.-. Wf^t3333, m = ^^ = ^^x^^ = m 2 m ] 

pq m pq 

:. ^<f^T3#f33<3, m = m l m 2 .(1) 

33f 3(3, ^3^, CiQ = Uo 

OC333FS 3f^f33 P 1 Q 1 43^, C 1 Q 1 = v 
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io | 'STIctN’ ffsT (Optical Instrument) 

( 2 ) 


(Optical Instrument) 

= 3Ql = }jl m , = — — 




£C¥fp P 1 Q 1 4<rCig; = « e 
E <&*T w />202 4<T W, C202 = v e 

'•'» .(3) 

P lQl U e 

'alfoww* * =f e <£Rt CSTC^T v e 

1 - + —= — [ v 

fe 


D 


- V. 




■ + ^ = ^ Ve^t^] 

U e fe 


Mr 


= 1 + ^. 

/. 


(4) 


m 7 = — v = D 


(2) 7 R « (4) *Ts mi 'Q m 2 ^ *TK (1) ^ Rta #f|, 

. ( 5 ) <ICS| R<Pi(.«'i<l ?lf*fsrHt I 


m = 


f.j 




3Q 


^tg#gjw g ^rme*pr s&, t^rfR ^k<mH<i wv c*r, ^R^hw wr h^h^R^k w 

<R?TI Willed R^lTFs C^Otf^RR 


tosi^^W^r w ^ ^t?r 1 c^r ^ *rr^ ceb&¥ ^ erfM 



XT*pt wr 1 <?r ^Rkr ^<r 

c^r ^r (7# >aiR>wtfl (E) 1 

(PFf^PT ’ t j^' 'Q '5 g*J|*I '5f^' 5 fWl^s c^ITj I filCilletC 1 ! ifR" 

w^?t *iR«'sh w ^rm i 


(O) wr 1 4fi> mM fisft ^ 



u (0^ 


<h<^R>s <bti~ ^ w ^Rp® c<fpt c^hpf ^tpr® 

<lf*I[^ ^TPTPU ^TPlwn^ >a|fo«1t*M wr*tf^® I 

Wtt *r?r a fi#t wr « 

jiff's eiRRsf PQ TO I Q Rpj o -4<T (PFT^T I E (<$ : mus ^ OT PQ £|R>Rm1B e 

c*mp r« *fts 1 wr pq, e -4<r w ^ Rc>ic<i Rwfbv© ws e 

'Q Mw 1 c*pr P 1 Q 1 , pq ippnrr tw ^ 7 ^ 

<rr W ws 1 c»r^ $iR>Rmc4 ^ ^ (m\ ^r 1 ^F»w^ic4 


cPtw^rtaRsr a ^ p w»r 

r¥F:-*r£if%R^<^?rr^‘^c^n e f p zpc 7 q 

m =---= — =-— L 

a zpc,g 

c^t'f ' s rt 7 r c^f&, ^ 

m _ tan ZPC& _ PQJC& _ C,g _ £, 

tan ZPC X Q PQ!C X Q C 2 Q u e . 
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io | '5TtG®TP 'W (Optical Instrument) 

CiQ = cm*m =f 0 , c 2 q = w?r ^ = Ue 

C 2 Q 1 = = Ve =D =EW$ I 

—+— = — 

~ V e U e fe 


-111 
^T, — = —+ — 

V e fe 

% — = ^ + -y = ^f- .( 2 ) [v e = D^fe] 

U e D fe D fe 


U„ = 


Dfe 


D + f e 

.\tWR Wsf m = — = f 0 


.(3) 


r D + f' 


Df e 


= fo 


e J 


1 1 

-1- 

D f e 


•( 4 ) 


e J 


^ w *Nx, l =c,c 2 = f a + u e = f Q + .(5) 

^I^|R<P C¥t^[fe,g *I?T 'm, E ?NT ^«T PQ, E C^FRPT 

Wf I Q O <£RK E 'S'»G*I?1 C^FT^PT I PQ Wf 5 T'S 'ail'SCIO*! ‘ 5 lR ra5 t^" RSrtWfPT Sjfpjvs 

1 wr pq -4<r ^ ?tf^s 1 4 *R/R?r 

C*FR>tfR° TFstfw C*FWf*IX I 

M? «#, Ci£> = 'a|R>WWM C^PT ^ =f e 

cw, (i)^Rttwp5i^rt 


( 1 ) 


ft<m, m = fL=£fl . 

a C 2 (? 

:.m = ^ .(6) 

fe 

L' = f o +f e . (7) 

(6) *T° Rffaicf cr«IT ^HTT C*T, ^ ^tfeirn Rf^HRT ^HTT 
0) 'a|fo®lt*M czmtf *j?R^ (fa) 
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w win 

2n/ (Paper 5Wat/j SoCution 
io i 'q|c°il<p W#g (Optical Instrument) 


i i ^ 'aifowtuw c^fpt 

50cm 5 cm I fw> (TFW^Is-^ CTOT 'Q 
(TPt^ri- 4<r cw tw ^ ^ ^ 

R<i*(*t Rr<% ?5?r i 


fa# (TFWfa CTO 

wM, 

X=f o +U e 


-+ X = f + 


Dxf 


D+f 


x = 0.5 + 


0.25x0.05 
0.25 + 0.05 


^«rn7T, 

'a|RNW« C^Ff^spT 

f<, = 50cm = 0.5m 
'3|f»OK4?l <TFfaPrij?l^, 

fe = 5cm = 0.05m 
^rafartfacr, x = ? 

fafar’SRxar, m = ? 


^x = 0.5 + 0.0416 
.'. x = 0.5416 m (Ans.) 


fam m = — 2 - 

u„ 


m = 


m = 


f 0 (D + f,) 

Dxf e 

0.5(0.25 + 0.05) 


0.25x0.05 
.'. m = 12 (Ans.) 

fa»lR<p c¥WRt°- ^ 

fa#, x = f 0 +f e = (0.5+0.05)m 
= 0.55m (Ans.) 
f 

R<m’SFWT m = — 
fe 
0.5 


=> m = 

0.05 

.'. m = 10 (Ans.) 


A 


A 


SS 2 


A 


^P = 


J_ 

0.5 


P = 2D (Ans.) 


\s i ^ <ufe*i R^<j 0.4m 4+?, ^ Rpj 5m i 

^5Tv®t^ CSTC^m ^rC?I+SfiT? 

fafaWlfa, 


I I_I 

V u _ f 

1 1 _ 1 

025~f 
-0.25 + 0.4 1 


0.4x0.25 
1 


©= 


.'. 1.5 = — 
f 


WftlW,? =Jk 
.-.P^SD (Ans.) 



$4-? 

j_ j__j_ 

-5 oc~f 

- + 0 = - 
-5 f 


• 0.2 = 


1 


vfMI*, P = - 
f 

.-. P = -0.2D(Ans.) 


4«rn7T, 

£|R>Ra v = - 0.4m 
u = 0.25m 
W5T, P= ? 


£|R>Ra v = -5m 
, u = co 
W5T, P=? 


i ffaf i£|^ ’NS T+'fow 0.50m l 

nfasr w fa im <imi?r 

fafawifa, 


I I-I 

V u _ f 

1 1 _ 1 

^ - 0.5 + 0.25 ~f 
-1 + 2 _ 1 

^ 0.5 ~f 
.'. f = 0.5 m 

^Tfa<T,P = - 
f 


£|R>Ra v = - 0.50m 
u = 0.25m 
W5T, P= ? 


8 i i4#r> otjR'sm <i(.a?i 'oiA'rsp 'Q (TFT^Pt 

2cm 'Q 7 cm 4W?T W<n?f ^ 20cm I 'oiRniNN ^Tl^TT w 
W '^NR <p«k.«i 'a(f»(.*iifi (TIN 5 25cm'JN ^ fijfaRa (TNT 

faR? 
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TWtTT 


^mrwtf^r, 

1 1 

—+ — = 
v„ i+ 


1 J_ 
-25 + u e 
1 

= — + - 


7 


1 


u„ 


7 25 


1 25 + 7 


u 


u 


U e = 


7x25 

32 

175 

175 


32 


.'. u e =5.46875 cm 

^rhmr, 

v o +u e =20cm 
=> v 0 +5.46875 = 20 
=^v 0 = 20-5.46875 
.-.v 0 = 14.53125 cm 


u„ 


f 0 =2cm 

'alfoMWHl C^Ff^spT f e =7cm 
Vo+Ue =20cm 
C*(*r v e = - 25cm 

W, u 0 =? 


Tjf&?T 'SPCR'®!' 0.36m '5£«T Tjffo C^pT^TT fa# 

^ I 

f 

^imrwtfa, m = — 


1 1 _ 1 
14.53125 + u~ 0 ~ 2 
1 _ 1 1 
u^~2 14.53125 

1 14.53125-2 


u 


u 


u o =■ 


2x14.53125 

12.53125 

2x14.53125 

2x14.53125 


12.53125 
.'. u 0 = 2.32 cm (Ans.) 


A 


A 


SS 2 


^4 = 1 


f, = 4f 2 - 


■0) 


wfafa L—fi+f2 
=> 0.36 = 4f2+f2 
=> 5f 2 = 0.36 


1## m = 4 

#fa w#>t 

L =0.3 6 m 

fi=? 

WW*T^f2=? 


=> f 2 = 


0.36 


© 


.'. f 2 = 0.072m = 7.2cm 'Q fi=4x7.2cm = 28.8cm 
•is I #1 T+fara 60 cm faR 

0.3 m C¥W=T ^•sfC'sm <JFRl?r ^t<T i >s(U5 «T?r#§i+#Rr 

r l4§) 1 

'simrwifa, —i— = — 

rM u f 

Jgg_l_ J___ 

cJr- 60+u=3 ° 

l l l 

^ u _ 30 + 60 
1 2 + 1 


1 


v = - 60cm 
f = 0.3m 
=3 0cm 
W u =? 

W^ ,7r =? 


u 


60 


60 on 

.. u = — = 20cm 
3 

.-. •jJH'sil = (60-20) cm 

= 40cm (Ans.) 

<1 i 0.14m. #t 

ijftir •jH'avi ^ 0.25m ^ f## W? 

^imrwfa, 


m = l + 


D 


m = 1 + 


0.25 


0.14 
=> ill = 1 + 1.79 
.'. m = 2.79 (Ans.) 


^«rn7T, 

f= 0.14m 
D = 0.25m 

f##, m =? 
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m 

(Wow ©J 

cr rr^s rtcrrr wr cto rrt RstRfro to tw Rr*ticRsr tototc^ rc-hRi^ 

to rt to?" to i cro vs«y>M ^rr ^i<iRvs rrrrt r^ TOrom r%rto tot rr to 

RlHltg RCRRfR. TORRTORt*TOR<lf3^ 

TOTO^R^TO'^RT 5 !}^^^^^ TO I <TO^>TO« CRR vTO rRR/R 
TOfvrRR^^f^RTOl CTOf^J^RTO CTOTO vt TOOTO 4<l# CRtW 
TORTOR^tcRTO^rRRTOTOfRRlTORTOl t RRCR CRTO <}C&R 

toirir tot rrbt «to> i Rro^cRcTORRRTO^RRcRt^fa^ 

<PW CR 'aCR 'TOT R^JR ^<P^. RRTR < p w RR 'RRSftR RfCR I 

RffTOCRR ^tfcg ^TO^CRsT tRR ^R^TOf Rt C^tR vs^W ^R teCTO Rwfbv© TO I R^ dtR ^RR TO 
^<£sRR %TO TO ^R vs<!t*M CTO R^fe TO l CTO^^WjTOmTORTTOR 
to#r <Sf ^s mto^crr ^r to^r tro*t tor i 

RltTOC>N ^)R>4 RTNTt g TO R#. CTO TOf ^R S TO ^RR TOTO ^RC^TOi 
AB R'RtR TRf%R I RtTOTOR ^RRHR AB tlRf%R ’TOR Rf^fi> 

t^R TOR<] ^R To R wfbv® To I fro Pi, P 2 , P 3 ^®JtfR fRRTOIT TO WCRR 
^RTOR RTOm> TO I ^TOR*) TO VTOTOtTOf v CTORRRfTOTO I 
rRTOTORR^#TO^TO vr I vr -RRRRRRflRlRfroP 7 , P 2 , P 3 twrfR R-^CR 
/TO "TO TORTOT ^ORTR TO ^ ^ORTR TOR Ri^TO’# CD ^SfTOT TOR 'R t RRR RR TOf ^C*R 
TORRtTORTOR I 

RtTORR ^t%R RRTO TO°1IC<H 


* 

s 





RR RTR, 4R^ R5RR TOf 4Rll> rTOr ( MM') 
^RR tTOTOfR WTRf^s RC^ I fRR 'TOTST^R ijfi> Rf*]f AB 'S CD CRRfCRT RCilCR I (TOT ^R RRCR, BD 'sRTOCRR 
B rTO RrRfro | CD -CR RtvR/R i£# r4TO E t^RCR CRT TO" I 5-CR TTO TO DF RRTR RTRtR tRCR 

4Rl^ ^RR (F//) #RT RR I E TO FG-£R ^RR EH TO# #Rt RR I BH CRR TO RR I «#, r RTO D tRR E 
fRRCR CRlTR I RfRRR fRR RRRR RRR/ RRTT RRRRRR RtRR, ^ RRR, B RCR tRg^R ^rH 5 %RRW (Rf^Tpfips 
<rf%) FG TO^TR RHR I t RR^RR WR D CRCR RR RR E TO^TR, B RR RR FTO^TR I TO^R, BD 

'sW RR t RRR RCR EH ^<I^R CRR I B 'S E R'^C's RRtRR ^RR RJ -Q EJ RR RlRf ^R I AB, D/^RNFs'^ Rf% 'Q 
BH, FFRfTOtRR RfTOfRR Rf% I 

RrN 'Q R c fRfg i£|RR, 

RTRTO TO, ZR5/ = / = 90° - ZIBD = ZDBE 
:. i = ZDBE .(1) 

RfTORR TO, ZKEJ = r = 90° - ZJEH = ZHEB 
:. r = ZHEB .(2) 

ABDE « ABHE ^TOt RTOR% 1^§R I [ v ZBDE = ZBHE = 1RRC TO ] 

DE (3) 



777E777777777777 J 


ABDE RC 'o, sin i = 


ABHE RC 'o, sin r = 


BE 

BH 


DE 


BE BE 


(4) [v DE = BH] 


(3) 'Q (4) TO R1$, sin i = sin r 


(5) 


1 = r 
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i i I ' 5 lTC®Ti¥ M-'sf (Wave Theory Of Light) 2 

wT’T'Wt cm = cm \ RfR ^ i 

wrrm, ^rrft, whR's <rf*ir ab, erfwR's <rf*ir bh, R^ bi 

I 4 R sjRw’R/W s^rsr ^ I 

wtiWTTre Rf%<r ^ic°iic<m gtf^repwr stows *m ?m, T « ‘ 2 ’ ^ t ^ « ‘ 2 ’ 

tiw 1 '3rr s fTw?r^ w*u irosR Rtw pg 1 Ro»^vst«i ww Fo^'otw wMfw 1 t « 

‘2’ TOTOjG 1 ! 'STHTiH (Wt^WfZRTO vi'Q V 2 I v;> V 2 I fi>Gi£| WWW >jB <fRlT AB 'Q CD (TWH^iT RGilGS^ I (W*T -h^lGil, 

bd M>*m*(G*i?r b R-^gm> Rail's w wr^rfw 1 cd -cq ^R Rg«^«im> e R-^gm> (Wt mt 1 *jR, r wit d 
R 7 ^ £ Rug's 1 


TO^TO, DE = Vit . (1) 

B-c^cm^ v2t :! T^^TrTr^to‘2’’^wr^^#fs^rn (fg)^w^t i e^c&fg -w^W£//^#%r 
^t 1 5//(W^rwr^T 1 

BH = V2t . (2) 

B^^^'mEfW?$K$\ ^,5D«W^i™W£//^iOT! 

5 R^O® PQ MBN^Z^Wt^ I WT AB wNw <rf*jf ^3 £// S)R»lRvs <rf*jf I 

J / X\-v 

^ C * 

fyiN 'Q *mts 4 *i*t, 

WfW cm, ZABN = i = 90° - ZNBD = ZDBE 

:. i = ZDBE .(1) Av 

£fRWT c t AW, ZHBM =r= 90 °-ZHBE = ZBEH 
:. r = ZBEH .(2) 

A DBE 'Q ABHE Wf^t, [ v ZBDE = ZBHE = 1 W Wf] C^p- 
sini DE/BE DE , 

(3) 

# 


sin r 
sin i 


BH/BE 


BH 
... (4) 


Vjt_ 

v 2 t 



sin r 


Rf^^^sfl/TOsTWiT v; « V 2 I 


= iPW = lf i 2 (*#) .(5) 


$8> 


sin i 


sin r 


\ 


v 

<*# £lR>i<ic c f<[ RfR ^ar ^£Ti> 

wrrm, Tsjapnft, <tf*$ ab, s(R^» <rf*ir bh, wf’iw R^w 'srfw bn m® wr 

'SRf^a | i£|R efRwWtf 2W5f« 


m><ig*w Rwinrwrr^ i *iR, R*^uui to - * rr<Ris^^tra i 

Wsi^rwrf^, vs^tiM (X) *£RT Wf 271 I 

A *K7l<T ^G^^l w ^IT *rr«RT 2n 
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i i I WfCkk M-'sf (Wave Theory Of Light) 


X 2 n 

gggg %kkg 15 k c ^ kk k*rk kT (?m kkk k*rr kt<fckjk 4k^ faikk ^ wr kg^j® 
®iokw> ^itvo k«k wr i 

«<uifei>kg k^r c«n^ kg?j® ijk ®k/??k kkk*k®/kk wr kkk k*jk wr^Tk* kiwr ^k km 
wkk <kkk k^m wfimm ki^r^kr *rm i 4 k wr mkk wr kkkk^m mr^rnk^kikr « mwk ®m^k ^r i 
(kkkmnmkjcsnmR^G® wfkTmkk®m4t kkk^ft^^kr mfimk kirksm <Rm i 

kTNTtg wkm kkkktwm c^m, k®k ®«c*n kT wf *rm 4kmtrm 4k# R^cvs wktk® kk i 

wr kk k^m ®<m tot R«im« ms#k kmm ^r i erkkT R«im« <R^k kmkprrfw ®k, ^vwm k 7 ^ ^fk 

Ckklk I kkft® Wtir T&kkk1®t*'W C'SKih, 4k#k Wk "%k 4k?. 'kkkkk vs^sf’ff^f 4k 5 knm i£|<i# k 1 ^® WMl®® 

kirksm ^ ef^rn g kkt (i) kirksm «(*) ^tkm 

fo) fkggw <ulfc>i>Rg ijk ^r cto 4k*t va^^n<j «snrr kmrn ksm kkk ®?rc?Tk ^kkmtwm cwm, 
^®k ®?rc?m ®<m *itk kt ®<m mm 4kmnrn 4k# R^c® wrkk® ^r kk k^m ®<m TOk R«it<w kkltk kmm 
^rierr^TTR« im« kr#m#mrrfw®k, ^vwm R-^IIJ*^?fkTcm^kmi 

O) wrtw <uifc>i>Rg !jk cto 4kk vs?kfrkr« erm kmm k^m |if% ^<m<\ kkft® tot ^kkmFror 

c^u§, 4k#k ®kk ^tk 4k?, wkkftk w^rkm 4kmnm 4k# R-^c® mfkk® ^k i wf kk tkw ’k 5 ’ ^?r i wk 

1 ^ ^kW^Jtkm<Rk i 

33tkgtM ^o 

i i wnkk^^Tijk^pfw i 

^ i <k^w^^TTkm i #nkwr^ksmk5kT<rr£rk^^%^^k i 

« i i 

8 i k's^rsM *k ^ i 

^IwR <ulki?k^ ^iiK-^kk-k^ ^tft^tk°kt^kv^^t 8 ! 'Q '5 [^i<pR O&kk lt l x ® 3 i^k ^Iwl&tlg 

^k-kk fjfkFk fttkks k^gk*rg 

^kk^k^i’o, x ^mrmkfk® i SoWkkc^rrfk^wnkkJ^w s a 

<£& Wit 4<R 5iV|^<]^ o|<lk® 15 k kSff^lk k& Si « S 2 -W m^#s I 

5 ; 'Q S2 tk^ wr^fw wfMk "®w wpnrr ^ \ Si'Q S2 Ikk c^fk Tpf^w \ Si'Q S2 kk® 

^kr kw ^tfk® «kk wr^fk® ^r ^ 

^*tk*n®G^ wr s^r«i's ®iwi^ ^k ^r 1 wrsrar k^«T 
'Q ®fWT^ C®M ^k kw^fT I 

*mw$, 5i%Wxi^pk 5 ^wf 9 ikswN^W5R ^ktwTg 


. 2n . 

y l = a sin — (vt - x x ). 
X 


(1) [vSji 5 = Xj] 

yi = wn^rk? ®5iG^ wr, v = (k^r, 2 = ®k^kr, 

a = ®<n^<Tfwk t£Rt&5 = S 2 PS 1 P =(x 2 ~xi) = kk kr«kx I ^Ikk & 
fw^»X2 P R-^t® mkkJ ®5)C^ Wt_y 2 , 

S 2 w p k^c® ®kkk® wtkTk? ww kfkkkg 

2k 


So’J'r'r 



y 2 = a sin—( vt-x 2 ) 

2 


•( 2 ) 


[vS 2 P = x 2 ] 


p k 7 *^ !jk w/^k kkkkm kkm, p k^ k^kk kk kkk k?k, 

y = Yi +t 2 
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i i I ' 5 rfC 5 Tf?f M-'sf (Wave Theory Of Light) 

.In .In . , 

y = a sin— (vt-xj + a sin—( vt-x 2 ) 

A A 


■ y = 2a 


. 2n r 
sin — 

2 


n 
A 

. . 2n f 
:.y = A sin — 

A 


vt - x. + vt - x, ^ 2 n 
- - -- cos — 

2 J A 

2 n f ~ 1 ~ ^ 


\ 

vt - x x -vt + x : ' 


_ n i \ . 2n I x, + x 2 

• v = 2acos — (x 2 -x, Ism— ’•* 

* a v 2 17 A 


vt 


X, + X, 

vt--^ -L 




V z J 


A=2a cos (x 2 - Xj) 


m 


A 

^ to, w- 


A = ±2 a cos J (x 2 - Xj) = ±1 

^T, —(x 2 -Xj)= 0,^,2^. nn C*Kfc*T, (n = 0, 1, 2, 3.) 

A 

^T, x 2 - Xj = 0, A,2A . nA C*Kfc*T, (;n = 0, 1, 2, 3.) 

.) 




.'. S 2 B = nA = 2n — (n = 0, 1, 2, 3 

o 

nn wgtg mms ^#s wn^rm ^tgwr toiRk to 

A = 0 cos^(x,-*,)=0 




n 3n 
~ 2 ~: 

A 32 


(2n + 1)- iTWflS, (n = 0, 1, 2, 3 

2 # 


0 2) 0 

^r, (x 2 -x,) = -,Y.(2« + 1)— mm, (n = 0, 1,2,3 

.•.5’ 2 5 = (2n + l)- C^IK=T, (« =^1,2,3.) 





2 


i£|^ 'SR'iXJ 5 TO" 


\? v 

^jjt, *llWN x °iic g iic < ? ^m gfsrM"^. ^ 05(^1^3)13 

Rosier 




ig? f|-1w *llW(3 ^fcfts 

to¥%, « & 4 w*ifwTOfi^r 

^iRc?! WlRl^S 3.C3 ^iT PP' 1§’ 9 I?T ' 5 TCt5‘ ’W PP' '^H S 1W51 *1<P*ft?r 3.CW3 I *103 <pR fFW 

<ORKSi 'Q S 2 CTO PP' -4<T D I TOs TO^ft, Si « S 2 AO 

pp'c^o R^o© c^t to i «r*fr pp' ^ o fw 57 « & cto 1 « & 

c«n^j ppcfm ^rmr w ^ w to o c*r^ ^ «Sr 

^ mm 1 m\ <?r, o pp' ^rsfR « 
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i i I ' 5 rfC 5 Tf?f M-'sf (Wave Theory Of Light) 

<^T^AO = D,^T^^ i m^T^SiS2 = a'Q*N*t\^=S 2 B 
Hw<t>f<i, fkar o c«rc^ n ~$m p, o c«rc^ p^w n ^ ^pr po = x„ i 

=>&>£ = PSi-PB 
:. 8 = PS 2 - PSi 

, as 1 bs 2 <4 

• Z, S 2 B 

sin 0 = —— 

$\S 2 

% S 2 B = S 1 S 2 sinO 
:. S 2 B = a sin 0 

(M^ *11$, 

*rr<fox, s 2 b = nx 

:. a sinO = nX [MW,n = 0,l,2,3,.^5Jtf*f l] ^f*T, WSf I 

n f '"'nS'/ 

.-.sin o=— .(l) 



APOA 4 tan 6 = 


0 ^ ’fSf sin 6 « tan# 

PO 
AO 

% PO = AO tanO 
^t, PO = AO sinO 

TT, PO = AO — 
a 

71 As 

:. x n =D — [AO=D, s#, PO = x n \ 
a 

>~ 1)A 






© 


Am = D - 


Ax = X-r . 


X 



OJiFTT <ij^m 


cm\ 


C^l^l 


n —1 


^r,Ax = 


^r, Ax = 


.'. Ax = A— 
a 


DnX D(n - \)X 

a a 

DnX - DnX + DX 


a 


D 


.(2) <7T, cmm^3K5fR'S Av = A — 




.(3) 


in 

cm\ ar$, x = —. 

2 a 

( 2 ) *T° >i?l<f<i c r c«n^ (tnt ^rm g- 

2 ) a 4<T WiTT M gf^ l 
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i i I M-'sf (Wave Theory Of Light) 6 

^3 t%t%? 4<H> 

c^r £ff%w^?r m w to?r *r*oto Tfrsm w wrRto w ^tot wn^rm <Rr ^ 

^#8 

i 1 wto' i 43r^<rr i 


gf^° i i ift ^Ft¥ e?RR T sr‘ !> Rf® ; T ^ i c^w e?RR ^r' !> Rr® 5 T i 

s> i a^r wi<t <a%^r*f<RRg g|fe^4> 

^ i (to^t gf^^r^iw^g gifc><m 3Eg ^ ^3 
GW&W[ <2J%^*R^TOT I 
4<h> tog w^»i^Tg 

to<i#, 45 i totrer^s = a i to?r ^ttto 

cm L] I <^Tsr »f ^Rhs wRtj S ^© A W frt/RR ^ ^ft WlM C«TC^T £jfc>>|<iOW *RT 

^T5T^K <fRlf ’©'B^RTO AB fiR^ $*J5tto TO I AB (TO* R^ <fRlW^ L 2 

<roi?r 4<r wrro wr *Rr mn-^r $*et ^MiR^ to@Ti ab to TOto ws*r vwytfte 
£ito<prrwr^r^T^^^^rtrorr i 4 R<Rr 

^few?co 

^ro^tooR^^^^to^stoRTO, <to *Rmro 
^r 5 T'S I to<r,4 vs^ef^wt^s 

tawco *to o R^cvs ^MiRm> 

^ri oR^tto^w^^4^^^R^TOrTOMTO*f*rM^R 
^ri^RoR 7 ^ tout's i oR'^’^wstR^tom 

<*m *m co 4<r *nw e cror ^mR<R^ coi *itoto l 2 ctot TOto to *Rk oi 

R*^ Rto ^r i Oi R*^ Rto *i^r tot *w-*rr<Rx ^rr *r*rr Rtto srrro i o, R 7 ^ r <rr wsr 

(i maximum ) R>sgT ' 5 Rv^ 5 R R ^<1*1 (mimrtSffi) RC^s I ^Rf R«f <?<1C<1 Oi R'^C'S RR|^> (RR *W 

totro^R i 

fe cto* or«rr to, ab to<r ^ ento 7 ^ a'q b bto* R^R <RR ww *w ^rr^Ri =ABsine=asino 

?rrRtom^ 0;R^ § 

m<ic>ui•»#: ^nt* rtz?fe-^r wR 7 ^R 7 ^^tot% c^r^ e n « to^ef^a^r, 

a v/«^n = «2 « = 1, 2, 3,. 



a sind’=(2n +1)— n = 1,2,3, 
2 

<tiR)bN «'si’iwra ^RlS 


m*Tk<M <uF®t>i<r 


i 1 ^T <Cvd R<v® ijR ^PT°v^ ^<lit ^1 <Cvs 

i 1 (£|^ vs<1Cit<) RRjfj Rh^ ^ v5^ C#T vo^lceiM 

^®?TC5f?f R^fR^ri'* c*'i?i wr <uR>t»l?" ^nR i 

R*tR*fl'sc«i«i wr ^rR i 

^ 1 <UF»I>!M?I ^HC<W «|^^Rl ; T^RT'a|>|V|t5T<C'8 TOl 

^ i is(*\4w\ ^fi«iw<i wr^r^r i 

« 1 <bR>l>!t*M C^T WiWf ^TT1 

O l ^<\SH ^ICSTt R<1 |^t <fW I 

8 I <ljR>i>!C<T vB'Ssrel R*^ &fisHvsr ^WK^Tl 

8 1 ^<Jv»W 5i4«1 R^ ®7<m SVI'®! ^ ^ 1 
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i i I 'RlTRiR M-'sf (Wave Theory Of Light) 7 

<gf(^g.g RIRttf*! RRRRp fRR R^ RfatR ^TRR®R RtRI RR# ?TFtR ^»TR 

tot fto tto to rr# rw mm rrr RTt'® rtr cto cRl^ftsft r^rt ^r i r$ rtr^Ir rrr rtrrhr 

^RRfgRTR^Ri 

GStff^ffWg GRfi>\ RR RR# fKRR W CRtR> RRRft tolR W 1W <’1R'$>G<P GS#?, .S^RR* RtR I <£#?, .S^RR* RR £ff%^ 
iRtRR £f^ 'Q £|F®1^ CRRlR £ft^R R*liU I G£#°iS*<1<P, d = a + b RRTtR, a 'S b RRIR’G*! t^tRR 'Q CRRlR £f^ I 

gjjj>gjg5g_gRRtoR rtntTq RtR r#, abcd rr# ^mm 

<3#?. I RR £fto toR 3f% a RR° RTtRR 2f^ b I ^®RT° RR 

d = a + b \ G£#\ RR ^RR RRR% RR^ RRfSRtR 
wrtRTRRftr^rtRtoRtR toRWRwrtRt cRRRsprmRto 
RT RtR RRR# CRRff RtR RTtR RR?, RR# ^QR CRR RfRT RRT 
5/52 RR %RR O GR^^s RtR I WT O 
CRRftR RR?, Rfi> RtR CR#R WR I G5#? RR toetRf 
tR C5IT> R'SRTR to ^RtoR RRTR RRR ^ ^RT ^jRRto 
RtRto^to* RRRRRR I 5# 0tRRtR^rRRtoRRf3?tfR 
WtRTRRf^^^^fRRRRffto 3 ^® RtRPR-^ to^RR I 
Pto^WRto[^RRT ^[RRtR^^RWrttoRR/R^R^WR 
RR RNtRJR ^RR I tor CRRT RtR A RR?, C # 

"RRRR to CRtR to» tjf^ rto vsRGRR RR RNRR RtW, 

RR RT^fRR, CM = ^4C ,s /«6 = (a+b) sin6 = dsin6 

^RtRf^ RTto^ fRRTtRR RrRnRT P f<l^<1 WRR 'S MR RtfR^ £p^fh3RT RtR I 

WtRRR^g 

P tojfij WRRtRR# ; 

dsin6 n =nX n = 1,2,3, • 

:. (a+b)sm0 n =nA \ m :d = a+b~\ 

gRCWR *fgg 
P toll; ^RRRtRR# ; 

dsin0 n = ( 2 « + /)^- 
/. (a + /?)sin0 n =(2n + l)^ 

WR Rt^s /7 = 0 RRTtR tR#R RRR to[ RT^RT RRR to[ ^R?. n=l RT -1 RRRR CR#R WR tojR ^ RTCR 
iR^rR CRRT ^Rs n=2 RT -2 RRHR CR#R WRt^jRRTCR ^.R^rR CRRT RT'SRTRtR I 

<gf(^R ^R <U<teN g 

(i) mRTCRR WR to" tor R5RT RTR I 

(^) ^R^vs^^pto^R'f^t^fTRWRTR I 

(vS) vs^- £tojR TfTcR^ ^SfRRvsR CRTCRR RlRRtoR tto R^RT RTR I 

'5fR<^«t G£(1^, <^|R Jll^lc^lj <^|R> 'RIwIr iR^Rg 

^g RRTRTR, X WR^T/to^RJRSTRRfSRPTWnRTRRto^^R^^s-^R^RRRR^R^Rto^^wrRto 
I dm GRfi>s.3 5 RR J I G5#s^W5R Rf^ BcRR R^ 'Q Rf^ CRRTR RtT^RRRfl I ^5fRRf®R CRfR 0 'Q RURiRJR n 
^R, TRl^^RftoR WWTRRT Rlt, 




RT, A = 


d sin 0 = nA 
d sin# 
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i i I ' 5 rfC 5 Tf?f M-'sf (Wave Theory Of Light) 


X = 


sinO 

N.n 


(V 


•d = — 
N 





11 = 0 


^R?Ut N « WHR I Wm ^RlfatJR C W T 4<T 

*f^w^^wr-c^<?Ffapr^iT^ri 4<mc2t1^ R#ft%K 
p 4<r ^*r ^rwhr xr*R w ^r rh^s 4<r m^rrfw 
fet<pi 4<mqaiflJM*<j»Pifvii3iw<i^rw^R^iw4 R<r*rwkr 
(R#¥^^^RT(R#¥W^ t^(RRrRfR(R4nR*(1t<rRR« = 0 I 4 

wTrr^r i ^r^#, 

i£|$*n^= Ti I I 

fifawi to w?r fsM « ^rf%R cw *rfr w?rr ^r i *rfr = r 2 1 

fe i^*K « ^tf%R CWR *\fo WTrr^r I ^<rt^= t 3 I 

(i) Ti 's t 2 *rrd?r t { ~t 2 = o 
(*) Ti « t 3 7 ; ~r 3 = 0 

(vs) t 2 « t 3 Rick ^$<r t 2 ~t 3 =26 <*r w:k e kk w ^r 1 « = 1 tzfcsrt ^f*r 

■ f> ^§w 

0^f?r^c?r(i)^>i51^ e r 2 = -^— 4 

N. n 

fRg go T (R^sflM WH/T 'Q RtW >iQcti n = 2 iSFC^BT smj 6 f^TT <PW A t^TT <Hif "5R I ^W 5 ! ^RT RC«1, n = 1 'Q n = 2 

wc%<! Awztt'kku&ws i 

*m* greggsg tr wr <prrr ^ rstrr whr 

mRnRRRSRkRt c’lw? ^r ^ wn^rr ^r i 



\k 

ai-'Mqp^* ~wm 



^TT^ #1 


"4 " Nk \k 

-H ti l TqRfk? ¥vU 


^tntt g Bww •mrr ^pr^Rf^s wic«iic<p rsrw Rtlk wrfks ^© fwr w RSRfw wic«iic^ w s n^1w 

^T l ^vi^vsH eftem mm RT >I^<iFsm>, <TT *l*Mfvs'© W *ltW l 

ggg^ wtMg wtrt wn^rr wr i 

RT^fR^ wn^TR? RR *t%*TCR?r RR ^F»V)^ 3RfRR RRR t^TR ^ WlRTf 


WTI 
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tPttt *t Jjm 


(Paper OVLatfi Solution 

^ i (Wave Theory of Light) 


vm\ *t^x-Q 

^ 'ii's^n ■£ '■-ij r 4, ^ |<i ’sraj^vj] i^^x- 

^EM^X 

i<i i wh^AX' 

^ffj| hj\? 05T?TR3 TttWl L ^'J = 

^ (^fT) CTOH CW mM'j| k^'J, ,AX- 



O I wicsf?! ^ f^j?T TOT -=T«r ■'TN^T A./4 I tot Tf*tf 

9 IT 5 1%I W? 


Ax = X 


D 


x = X 


D 

2a 


^mrwtf^r, 

5 _ c 
X 2n 
X/4 _ a 
X. In 
X _ o 

4X 2n 
2nxX 


4«to, 

*rsr *rr«R4, 5 = X/4 

w*rr *rr*%, a = ? 


=> c = 


4X 


*t<r *ri ^ « wfitt <#<r c*R^?r 

= x = X— 

2a 

2> i *tffa4?r fw ijf&<r TOT 0.8 mm 4<R 

cTOf <#?r lm i fBrrstro 5890x 10" 10 m 

7nc4m vsrlM ^tlT ^TlW IRS'© tot S«stq 


71 


.’. c = — (Ans.) 


( Zx 7 


C5M?T 


'srrsRrt wiRr, 

XD 


x = 


2a 


589QxlO“ 10 xl 


> x =- 


2x0.8x10 


k -3 


-m 


.’.x = 368.125x10 6 m (Ans.) 


^ 1 4 <i# ^M^tTr cg% fro?r w *ifRmr 

5600A ^sf trot «nM w 3?rj 

'5TO s 'fa ’ffe W) '5T’|<)'®»i 3N R4 ?t 

0.2mm] 

^rmt wiRr, 
wn i #t*prit?r, 
d SinO = nX 



44fi?r, 

a = 0.8mm 
= 0.8 xlO’ 3 m 
f&i'sfSrcTO 5 ■ p t'ira' 

D= lm 
X = 5890x 10" 10 m 
Wtm £T?, x=? 

%; 


8 1 ^TTO^R-fw ^lfN4¥'5TlM^6xl0 14 Hz l <> rRR# ijfi> 
„ , - , 0.75mm 1 Iw cTO» ijf(> mtas 


4«to, 

f= 6 x10 14 Hz 
C^B ttWlK, Ax = 0.75mm 
= 0.75 xlO" 3 m 
*CTR*f^', D = 1.55 m 
a =? 


Sin 0 = A 
d 


Sin0 = 


1x5600x10 


-10 


0.2x10 3 
=>0 = Sin -1 0.0028 
.•.0 = 0.16° (Ans.) 


44K7T, 

fet<r OT, d = 0.2mm 
= 0.2xl0' 3 m 
05l?n 7JPT, n = 1 
WffttW, A. = 5600A 
= 5600 x 10' lo m 
'smsX c^w, 0 = ? 


a = 1.03x10 m = 1.03mm(Ans.) 


a i %^->4^R-iw 9 flh 5 T?rf^^1^'5n;*0‘i5^2.0 mm i 4 fi>?r cTOf 

lm T^icy C5T?n<r 2(10.295 mm ■ y fT'STrT C^T I ^s?re frffr Rr 1 # 

W I 

'srtsi^t Wlf4, 

7D 


x =- 


2a 


>X = 


2 xa 

D 


, 2 x0.295x 10“ 3 x 2x 10“ 3 
=>X = -m 

1 

.'.2=1.18xl0“ 6 m (Ans) 


^?r tj^s, a = 2.0mm 
= 2.0 xlO' 3 m 
D = lm 

£T^, x =0.295 mm 
=0.295x10‘ 3 m 
w tw, X = ? 


facebook / gmail/ skype: -tanbir.cox 


Web: http://tanbircox.blogspot.com 


































































Want more Update Jittps:// www.facebook.com/tanbir.ebooks 
fwtrr rrrr 


■b i f^-fM '^fSt^frr 1 m ' 5 iwr 2.0 mm 1 4 
fM c«tw lm T|?rc^ C^t?Tt?r 4TMH 0.295 mm 4TMT C4*T l 
'5TtMH w*ij Wrr ?5?r 1 


, AD 
Ax =— 
a 


>A = 


Am 

D 


44ktt, 

^?r a = 2.0mm 
= 2.0 xiO’ 3 m 
’I'fmTfM, D = lm 
05l?n HR, n = 1 

wrnrn 4JMI4, Ax =0.295 mm 
=0.295x10‘ 3 m 
W5f tW, X = ? 


<5 1 0.2 mm 4TMH ^ fM C4C4> 50 cm 154 <if^s 
1.42mm^«rtM^«W?TOl^#M 1 


^imrwtft, 


. AD 

Ax- — 
a 


, 0.295x10“ 3 x2xl0“ 3 
=>k = -m 

1 

=>/l = 5.9xl0“ 7 m 
=>/l = 5.9xlO -7 xlO 10 A 
.\A=5900A (Ans) 


<\ 1 44 # l^rswr «#?. 4<r Mf# cmm 

HR 30° i 5| 9 l#( C444 l Rt17Tf4 W 

5890A M W C£tfi>° 4?T 2(1% vHplGfcsr C?r4t?l *R.4JT1%% 
W I 


>A = 


>A = 


Axa 

D 

1.42x10 3 x0.2x 10 3 


0.5 

>A = 5.68x1 Or 7 m 


-m 


441171, 

1M 1 t^s, a = 0.2 mm 
= 0.2 xlO 3 m 
D =50cm= 0.5m 
C®|?mr4J44l4, Ax =1.42 mm 
=1.42xl0' 3 m 
wsf tw, A = ? 


r>A = 5.68x10“ 7 xlO 10 A 
.\A=5680A (Ans) 

5o 1 tUSIW 4ffWl fijeM ’5T*rr^t 0.4mm I f&CM 
lm ‘jsc'f *pfor (75M C441 17t®T 1 C¥§tTT M5T C4C4> 12 's^r 

cmBT^ 9.3mm I M ftf4T CM M I 


RtMTwtft, 
4<IC44 ^l^pTtM 
d SinO = nA 
sin© 


'srmrwtf^, 

nAD 


& 


X. = 


N 

• N = 
•N = 

• N = 


= nA 

sin 0 
nA 

sin 30° 

2x5890xl(r 10 
0.5 



441171, 

cwbuhr, n = 2 
^ 1#1 C^H, 0 =30° 

A = 5890A 


2 x 5890 x 10“'° 

.-. N = 4.24xlO 5 m " 1 (Ans.) 

v 1 44# 4 MM s l?r 09 % w 1 km ^1 
5890A Msr ftiRT «riM 4TMi<r Ml ^ 
’of'M'O'l 1^# M I [IB (44 CM = 

^TIMT Wifi), 

44 cm i #i^priM, 
d SinO = nA 

nA 



Sgp 

9.3 xlO -3 x0.4xl(T 3 
12x1 

A-7 


-m 


=>A=3.1x10“ m=3.1x10 xlO A 
.-.A = 3100A (Ans) 


441171, 

n=i2 

fM ijfN tjW > a = 0.4mm 
=0.4 x l O -3 m 
■ p t l fe 1 3 ^, D = lm 
wsr cstMifM , 
x n =9.3mm=9.3 x 10" 3 m 
wsf tw, A = ? 

0 

"\1 0 


Sin 0 = 


SinO = 


2x5890x10 


-10 


0.2 x 10“ 3 
0 = Sin “'0.0089 
•0 = 0.337° .-.0 = 0.34° (Ans.) 


441171, 

fi>CM CM, d = 0 . 2mm 
= 0. 2x10 - 3 m 
44CM HR, n = 2 
WfMr, A = 5890 A 
= 5890 xlO"'°m 
(TIM, 0 = ? 
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{Ekdron cpfioton) 


grtwsrr grggtg 


W wrgR « w ^w^wSh i gmgg i£i ^ggrcg srmr ^ig^r gsg i cggr grc^ ?imgg o# gmfi> 
wr$\, w 8 0) ^#r O) wr ^g^r o) gmfg « (8) tatm wftsfg ?rmr 
wrg% gsf^g, ^«t 'Q gtgftg ggft^fg wfglg 'aRgg 'srtgigr i 


ggfcWB- ?f%8 ^rf^rtw #ng ^*rm. ^g *nN gmNs 

10- 3 mmC«n^ 10‘ 5 imf»m^W^W^W^ 

(gwmgrgftggr i ^ig^ftrgf*iig ^g^^rggn^cg^^R^ w^RH^^gg^g^cggreg 
g<(w £f%£tv»m ^ to i ^tgf^^ggrtgiwgftr gsg i 


^TlWP5 


^TIWPS #1 






ggK^g%r^gtws ^femg(gggfg^iHw ^r ^0K^ra~ ^rscrf^?r 1 %^!^ ^twt ^r 
gg wr i wr wggg grim io- 3 mm w io- 5 mm *\mm mig 
gm ^g ^ gtgg w w 30,000 cgtg 40,000 cv\*s 

"R^rjs, - 547 :^ ^rr^Nsj i 

^5Ti£ra^i£it*f*ii* (< 

mgm wm gmn^g fa* tggftos wr gtgg cg'sgregmrgrg i (gp 

cwm^ wr i gftar gmr wt eg, ^ gf^M ctHw ^ c rmmr gfa' i gmgm ^ 

gRjJ'SMt RH's ~5$ <R?T 4T3* mV gf*& m fwtW I '(fit gf*ir ^ tw<wSw<i egn» 

gmr gfa' i egn» i 

ggfcgtwgfiflgggg 

i iggrcgmgf^ggggrgggggsegi 
^ I I 4gg^-1.6xlO _19 C I 

o i c*row i 

8 i tfrw «i £F»reg (fi gf*ijg *rg c^w ■ 



<*■ i ggrcgmgRirmrercmggg i 
'b i gm^ gf*ng i 

3 1 (5 i 

b-1 (^r^rnwr^ i 

s» i (5 gf*ir *wm«w» tgggggSr 

io ig^g%g^ggn^gf%<gwg^^gg^gf^^T(fm-rg^gg^gi 


gjttgflgjjg^ gjg^lgs 

i i ggregiw g^TOT tw<wSw<i mf, «g mftg#g5gr gm i 

* i gwgf^gr (^^r-T^ ^^mgr^r wrc^^rm ^Pir i 

o i wrw^^gge^ggrcgmgRirgTggTg w^r i 

<frer-#fr. I 

g^^g^tw^SSH 

4wz$ gf gw gf% wr i <sfi> (£refi> tggj^ 5^t?r grg^g grc«r ^g gr«fgi wf t^g i ^gr-w 

^g wrtggr 1(T 10 m egg I 


‘frw-gf*Ug ^gtws 

gfwMg gw <ggg ^ 2jF»<^4 gmr grgtsrr^ ^g, w tw^wSw^i t%i gf^rf^ ^ gf*jj^ 
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I 'S C 5 PiB»r (Electron And Photon) 

^Tt8 

tot i 
m^rr to wr ^r i tot ^ronw cto* sip ^rftsror 

i <$ cftrs 

^ *fF» (5T®sB^ ^t viRm whi*o 

toi 4 wn?rn^?rTOT 

fror • 5 tt<N 5 i (srrrr 30,000 cto 50,000 vo /0 ^ wr ^r 1 ^rwt®- c c^ to «tr^ ^t (ff) i 

4 ^ ^.c«i<w3h £f<^^ $*Rr cto^pt to 1 « wn?rrs5?r tot ^ fro nrsftro w ^ronw cto* 

l^sf®- $c®h$h *t% ^ ^ *tfw ^titot (0.1% ctof 0.2%) x 

<rf*jj?® <m^© ^r, <rtf% w mn w*tt^a ^r 1 ^mr 4 w *rf^wr to ^ <#r ^r 47^ 

%s^rwr^?r 1 

<*rar-?%r f^ to ’BttfftB- ^rpms^t ^irm 1 ^it ^num wfro 

£Rtf^s mK$$ *iftro<f ^ <rf*j|<f *#ro wr ^?r 1 ^ cw ^wr 9 m$ to 



©T 


f^*fT<ftTO^t<f l 

$G« 1 < Wa(.*'l 3 Etw = e 
tro^aTO W = nfiF 
’BttfftB’ TOns^lft Iro^TO 

* 1 ^* 1 %, jmv 2 =eV .( 1 ) 

^m, wrsmwtftCT, (pmrr^^^pro^-^, 


E = hv=, 



( 2 ) 


u= 

h = t^^ = 6.63x1 O' 34 Joule - sec 

0 \=m5rm m 

@l = C*Ff5TOWTMr 


im w$, di^# $c«i<w 3 h ^fts- to x-?if*ir (c^t) i $w<w 3 w* t%i ^r 

ofswd *tf%? f^ro wtf^f® ^r, ^rrft ^?*r q w*r *tf^® ^r^sflvs ^r i 


hC_ 

A 


1 hC 

WdR, -/nv 2 =eF =-+ 0. 

2 A 


( 3 ) 


cto^< ti3w<i Tfw *i% di^r <i%vs ^n^s-^r, wiw 

g = o, w»di^ ( 3 ) c«n^ *n^, 

hC 


eV = 


^ mi „ = 


2-mi 

h£ 

eV 


4TO, A min = ftf*lf 

. ...(4) I TOUW 
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iS I 'S (?Ff5»r (Electron And Photon) 3 

4<r m 

* i ‘apfBsf m\ i 

« i wf i 1000 « e r« , %i 

8 i wfM<r w <rcf%Em, 's >isi<i^h ^ i 

<t I WfM<r W *J^X 4<T (M 3 x 10 8 ms' 1 I 
i ^isfrfw c%$ Rferr i 

S I <4 <£p3f*J[ £f% Sfv»T ^ : TO' | 
br I 


X-#^ <U<13R8 

i i f&trorr crorg cmt ^‘fer wtK i ^-?i%r mam iw ot writ ^r 

\»r^c^'sstirp^Ti c^'ssft^w5iwi to, *ifto’ stc^et cart's w<rr cmc* 

tout to i 

* 11% cro § f% TO*rRT?r ffifa mm w?r tot si®fi> Rpfor ^ <rf% frop to <rr to^; m 

Tpf5«T b f^fara - 'Sprr ^ ^f*tr <u<i$rs i 

«i ^«8|R4 *lM*wms mm w <um, i *iroj^ ^ f^w TOFHm ^ 

cmm i cmtcm Rferf <#gj^ tw^r^#iW5^n 

8 I 'S <rf*j) <IJ<RH WT^T I (TfKt, W B l^lw CTO - W CTO<T CHIT'S 

^ w<| ^M ^ I _® 

^~w-?f*ir 'Q <pjk~<ii^5~ ^f*n?r mtmz 


4^r<rf% 


i 1 vo-siet 1 4 ?f*J[C^Tmr 

, r cW 

i l TO«nw TOT*? ^ft ^W4iSw<l 

cgT 5 ® i 

* l OTW CTO^at^TOH^^^TT l 

* i 'sR* <T cbl^<h wctfm ei^TO Rt>j[R) vic5 i 

O 1 dl^T c«>11 **fi|M)i t<% 1 

« i ovw ^w<h ^r i 

8 i ^T’sfrwr^ c^rwn^rm i 

-- 

8 i 4 #*0 C^TTO?^ x 3 w^ilwd R^»<i pKc<pi<i 

i 

a i 4 i 

e i 4 RR^m ^mTO^rmi 


^TOtRR^^^Tt^BT Bail's < W 1! (R'a3|(.^ ^It#otg 

4 <i# to's mm Rf*f mm Rfror Rgwt to i wto error Rg^s 4 

RR^TO* W%?r RRBT c f ( thermal radiation ) TOTI RR>f] *tfN»f RfNB 'sT‘%T f<lP p<i r, c f<r £ig*jR *TtfJT 

^[TOflRs ^Bf3«T ^F'TO'SR *tW RRa mm I 

fmtm *tm«ffwRr to roi<r mm cm r ~*m R#<rit Etfw <ptt ^tfw to ro Rfi^t*!* ^*if% 

C^f& ilJHcBsH (antena) W Rf%<T c f f^g^ TO I W%T E^ T 3 

Etfw^ ^"sr ^rfw ^r ot, cto? %jRf£^ro t^fror t^g^ ^r <rr 

<r<#it<r ^9ff% ^ i ^s#?*r mt%t cro^ fro t^t% w ^ w, 

^iNTT t^m^- 

^ (To* nr^sw ^rtrr ^rr i ^wr ^fei ^tot to Rr^d^m 
^ ^ nm i tw ct ^RtRr^ it if^ t^g^ ^r w^rs^r 

nm (Rar pn?f), ^rr1%TO (Wein) wf^r A m r crom i 

t p^2<Fr?rr?r ^TpsTiiziT ^<r° A m Rc^r cic^j x^rffw ^ ^ m2 -y jm3 


T 3 >Tj >T-| 
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I 'S C 5 PiB»r (Electron And Photon) 4 

^ i l%tgg we ^2# njs k/kj<r c^rm M wt kwj<r c*m 

^TNTT ^ gT I C#T-%g?T %g Wf kWBT (TO *I%?T twPT ^TNTT ^v» twf 

<£RK *tf%^T *I*|R'»I'SM ^ 8Wf TO, OT ^ar TOg ^T *p«H*K«14 ^Tf^T I tw "fg- 
c*m ^ar *p«n*pt«m i 

^r°s, fkmEs ^ tow to fwrm RR^tg it rfw Rgiitg^ w ^tntt *it'Q?rr gm gr i 

*N<ifTO> am cro?kg <ro* wh ggfgtg *ire?rr gfg i 

wf^rs it rfw l^fwr R^Rb^ wcg g# gr i <rax RR^to 4g> dig# ^7^ RHw « c*rrfw ^r 1 ot cto 
fgfrorTOge<rtg5fagr cnrfwgg 1 4 ^orc^- ^rr^?r c^mr^r ^t c^f^r i 


gjfeg kgfjg 

* 1 cg#ro egg mro ggig i 
« 1 c^Ffagg- ‘fp tg?r’ ^ 1 
8 1 cg#g 'iRi^ R^c'W 1 

<t 1 cg#ro w*r cro croggg 4# <prm gim croggg 4# d><iw<i ggg 

WfFW c f <K<1 I 

'b I 2f7^J^ 4 <r° v dlt gfggfg E = hv 4TO, E = wfcffT *1%; /t = ?ITTOg£W; 

o = C¥f5gTOTr^ I 



<pci?l ^sf^s, fenil gt ^lonR fenil (Photoelectric Effect)* 

^Pd <rf*ir cro gm «$tfr w c«n^ $w<w3g tg§^ gg, <4 gfcrc^ g#r 

^%t^<rrwn^^%t^wri'^^%feikwr5fm^r(;«n^Rrg^^«i4^4^ *#1 $w*IH 4W 1 

TO I ^sfe’ 5 ' RlHlN *llWl (Experiment of Photoelectric EffectM 

ta <ro# 5 f Rlw gru^gr ~*m gm gg» a 5® c 1 gg» gto gfeg ^g# 4 ^# 

^Tfs# B, d]^# ^R<J^%r C<mf Rh « mA -4<T ^ I *TF» ^?T ^it^Nsj ^^TTsf W 

dig# v^r^w^i a "efrsrr^r^ ^rn^r 1 

A's c 4<r^gT sms$ ^rr^^rrRRi^iiRtJm^ 

kf# R^ ‘ 5 fn?fe 5 J?' ^©f^s, "STR^ aRK’ 

WT l 

fasw im A-^rr^ dig^tgfgtgi^Hr^wn^Trwr^ffw^s 

M ^T $M<wS W4 % «tf^ c-re ^ 

ctetR^A-c^Rp^wrOTi a <3 c 



WO->' 0 ->' 0 -> O-A 


VN^iA- 

Rii 


^5> 


mA 


B 


0) 


^Rt tg^pcf ^ di^ ?rsnr a -^rt Rif# cqf t R«C<I<1 w ^r 

^ 1 kf# vm&te wv a dit 5 RWR«<c4k^R^^Ti 
c^R^t«i43SH c -cs cte^rr 1 dit^rr<^j7 ^^t«i43S mu ^ «*r$w<w3 t e t3‘^RfRr^ 


A max =^ o im^ri 


Vm= 


gr, =eF 0 .(1) 4*im, m ^t«143SW<l wT, 

$w<w3w« ^Rtfg^ W*f, e = ^t«i<wSw<i Fo= I 
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I 'S C 5 PiB»r (Electron And Photon) 5 

^ a-z* * c z^ ftm cuc*r c^r 

*iff wn^rm €tg^ c^r c*r*rr <?r, w^r ^r 

'©'©$. c<ic^> ^rm fo'g ^©f^s, sms$ c^t*r *ifiiW r i ^?r *rr i <ptf '*nrr, ^rn^r <pu>r 

<?m4^# faj^svi 

t^g^s wrr i ^ *rt^ (^T^rr^^r^T^Tr^^r 1 

^rr^Ti^ 1^F?rr ^rt^utrr [&^i^^g> 

1 ^ursfaBr 

(^) fwm^ wpm *mFi c«n^ ^ m\ws 1 fim ter 4^# 

1 

0*0 twm^ wif ^ ^prre?r $t«i<w3w* srwfw <^t ^*bt t^%r 1 1%¥ 

tom *mi*m c«nm <mcv *n$, t^§^» $om3om err^rfsR? ^ $*et ttoto to; ^rt 

Itoto 1 *iD*i»m«i rnmto ^tntt w*rm mr 1 

(*t) <m «n^r cw 4 <r ^pr <p*rn3m cm ^rr^ 1^ wnmr ^rrato ^it ^c«i<w3h tos m 1 4$ 
wdR, wrcmm^%tot?M3WM*ji *mi*m 



^^nft ^?r 1 

£(to c*pftor ^=ho 4^, h = sitcom *ij<m ^ <pmr^ 1 w®, *rw 

4 <i# c*pto<T t^f^m w ^r ^ ^ 4 ^# ^w^dS-i ^rw *i% c*im w <?m 1 ^rssrt 

hv ^fw mm 1 $c«i<w3hIB fivSlsHiiw* wmto f^i <« 1 

fofm cnrfw * 1 % w ^<r^® ^ 5 © 

«#, ^^3ffw it ifw 9 i1%5TrJT = jf 0 

^w^SShIU ^ ^iHwr^r« t^§^» ^r 1 *if^?r 9m^ 

w^TRnrr, hv-w = — wv 2 

0 2 

i5 ,? rn?T, m = 5(. 5 1 < ti5c.‘'ld ^ v = ?.(. 5 1 < 1 U 3 (,‘ 1<1 'f^‘o 7 f¥ c f C^ 5 ! I 
^i^r «rm ^rn® cm ^w^SSh ww<$m o o ww o =hv o 

;.ho-hv =-mv 2 1 #>l5)<M«r^TT^TI 
0 2 

CT'StN ■#![ 'Q ^ ’t^To 

#r^l Wf dA3|CH<1 d]^# wtfwm ~$m (?r^Rr (laser), ‘LASER’ Light Amplification by 

Stimulated Emission of Radition ^riH5<i ^1%^ ^f’f o«l'srt?‘ ^rf*II 

i \ 1 cm 

1OT 'S £fm 5 cm frNT 1^ AB 4^1# C^rPT I ^ 4^# 

Gtffcm (^°s^ W^f%T5T^^ I M»1lt*UI A <mw*$ 

^Zft 'Q J 1* J ^ < f Pl^'Sjrf^s Wf I '5f 5 1^‘ 2|M B 'Q ^r^r A 

i dm 

wn^rm w»nt*ui c^f^r^t t<i»«iit>ui 9 m\ c i ^e%® ^r ^ ^trt wn^rr 9^ ^r i wn^rr w ^ 
^5 i£i^^wTsiF®^Pi'®^r^^tPi^^ri wr^(?fwm#^5£^fet^®'^ri 


*FKF5I ’PI <|Pni* <rf5 



*RS 
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I 'S C¥l5*T (Electron And Photon) 6 

i I 4 I 

^ I ^ m*IT -^pTv?^ | 

vo 1 4 ^armtmfv© mmrsmm ^r i 

8 I 4 <rf% ^ I 

(t i 4 <rf*jfmi1mm<rr cmrfw^mmr i 

on'stN mf*jm St £)(.*< K§ 

* i cfwi mrmgm cmwm <rf% ^r i 
«i ^t^rnr, c®fn?rmrmn*n$^fcsf 

8 I fsf^mt (T^g <mwm <u<i^jM> ^?T I 

<t i cmwm mf*Dm rnmrmi >i^4v»r^ mnr mm i <?rwm mf*im rnmnmi mnmm arm mf^wnm tm# 

i 


cgfm> (eV)s $.g«i<juH C5t^ tm«m mNmi mfsigm <m mfgrnm mmsf ^mmmm wmr <m 
*tf^ wsmmmm, $g«i<juH 0»tm> mc«T i leF = %m^c^mwxlc^1%: 



=> leV = 1.6x10 CxlFc 
.-. leF = 1.6xlO -19 ^ 

^rnr ^iw? c<pIpc»i^ cm <p w tig^ ft go mt^ cmrm ^cmg^tm rg<i mr, g^hpg*^ cm *j)*i'©»i g jT mwm j ^0*1 
<ic«i i igim v o mgr amr*r gmr mm i mm v o = —— 'gmRm, w 0 = mmrc‘ 5 i* s K < F<i mm mt ^rm®m mmm 'Q h 



i 

ftmf%fm»mg cmftfmt Rv»w<i wv mcm$ c«i«w3h tmgmmm^^rir<Sf mr§mtm»mmmrmmi 4 
R'ow^i mm mrmf^s wtcmrn ar^% « mcm $c«i4iS*i fm?m? e faift arff^m $*et ft«m g*cm i 

Urn ^sfc^i^^g c^m mm^r cmc^ 3 , 0*1 <rIH ftommcmrn wj x ifo<i arcmmm mr/m* Astern' 30*1 ^c*^ mmm 

<ic«i i mrnrn mmm mfs* s? 7 ^'®^ mm ^«m fm°^ %rnm^tc*m j tc4iw> mm i ^ m^m x ifoc<r i mmm 

TO«j.<i. <k,«i i <p|tr'5rc<m^irpr w =hv « = sms7a5w>s u =^sir^nw i 

pV 
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2nd (Paper Math SoCution 

i 'S (,<pfc«i8 (Electron And Photon) 


i i 6630x10' 10 m xo-gsr tiwsi '*lf^ (*tf5"*ff3=) fh4?r 

^ i [h = 6.63 x 10" 34 J-s 4^?,c = 3x 10 s ms -1 ] 

^imrwrfh, 

he 


E = hv 


E = • 


A 


6.63xl0“ 34 x3x!0 : 


>E = 


6630x10 10 
.\E = 3xlO“ 19 J (Ans.) 


* i 

^rmtwrfh, 

he 

T 

6.63xlO -34 x3xl0 8 


(p = hf 0 


<P : 


6800x10" 

,-19 


>(p = 2.925x10 J 
2.925x10" 


<p = - 


1.6x10" 


-ev 


4«riw, 

h = 6.63xlO -34 J-s 
'srfc’Tfalf#, c = 3 x 10 8 ms" 1 
A = 6630xl0 10 m 
*1%, E =? 


4*rpl, 

h = 6.63xl0" 34 J-s 
c = 3 X 10 8 ms 1 
A = 6800A=6800xl0" 10 m 

^r|zfl£' 5> l‘ST‘<p, (p = ? 


<t I <P?TOo 2.20eV *lfer sitpsEl i 

^i<r 6800A frtofr?r ^riM *riw 

^c<i i%? 

wr^ratwifh, 


E = hf = 


he 


^ 6.63xl0" 34 x3xl0 8 T 

=^> E =-77-J 

6800x10" 0 

=> E = 2.925xlO" 19 J 

„ 2.925x 10“ 19 

=^> E =-77— eV 


4«rn7T, 

h = 6.63 xlO" 34 J-s 
A = 6800A 
= 6800x1 O' 10 m 
c = 3xl0 8 m 


.'. (p = 1.828125 ev (Ans.) 


« I 4xl0 15 Hz4s J M4tmf4l%4(7m4l^^^f^^ 

^nc#&3.6xi0" 19 fhfapr i ^ *rtf?r 

<p*rt^ <t^ ? 

^TERlT With, 

hf = cp + K max 
=> hf = hf 0 + K max 
^hf 0 =hf-K max 
hf - K max 


h 


=>f = 


6.63x10 x4xl0 
6.63x10 



^i^rr^T, 

f=4xl0 15 Hz 
h = 6.63x10 " 34 J-s 
K. =3.6x10 


1.6x10" 

.'. E = 1.828 eV 

*ripr ^ 6800A *twr 1.828eV *f% 

^?r 4 <r ^c*f43a4 jm 2.20eV «rrcnt 474 

<> fWT c^r ^ ^4 ^rt 1 


1.77 eV. 1 


4«rtp 

E= 1.77eV 
= 1.77xl.6xl0" 19 J 
h = 6.626x1 O' 34 J-s 
w frt^r, A = ? 

C = 3xl0 8 ms" 1 


A = 


Ch 


h E 

3xl0 8 x 6.626x10 


34 


-m 


,\f 0 =3.457 xlO 15 Hz (Ans.) 


1.77 x 1.6 x 10" 19 

.-. A = 7.019xl0" 7 m = 7019 A (Ans.) 


H 1 44^ H 2 -=1WJ-E5 eV ^pgr c«IW -3.4 eV *lf^ "SR^trr 
, 5T7TC=T CT (TFf© 1 ! few! ?SC?T ^l?T '¥ CT? IW W? 

^ormrwtfh, 


8 1 1.85eVppr<£ 

^TERT! with, 

cp = f 0 h 


hf = Ej -E 

=>f=- 


2 

E, 


h 


4^, 

am Ei = -1.5 eV 

WRT *lf%% E 2 = -3.4 eV 
Wlf, f=? 


f = * 
0 h 


=>f = 


1.85x1.6x10 


,-19 


° 6.63x10 " 34 


-Hz 


4«IM, 

cp = 1.85eV 
= 1.85xl.6xl0 19 J 
h = 6.63 xlO" 34 J-s 

^JpT <pHT^, fo =? 


r (-1.5 + 3.4)xl.6xl0" 19 TT 

=> f = ----7-7-Hz 


->-34 


6.63x10" 

.-.f = 4.58 x10 14 Hz (Ans.) 


f o = 4.46 xlO 14 Hz (Ans.) 
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Tfftrr 


V l 100 MeV tipfBwn ^ 'anstfatfl I 

E =hf 


*1%, E= 100 MeV 
= lOOxlO 6 eV 
= 100 x 10 6 xl.6 x 10" 19 J 
f= ? 

w Tw, x =? 


=s>f=£ 
h 

x . lOOxlO 6 xl.6xl0' 19 TT 

=>f =- tt-HZ 

6.63 xl0“ 34 

f = 2.41x10“ 22 Hz (Ans.) 

^rt4T?r, C = fA, 

, C 3x10 s 

=>X =— =- 

f 2.41x10 22 

X = 1.24 xl0 _14 m (Ans.) 


& I (7H4 4x 10' 7 m I 


P : 




P = 


6.63x10 

-v-7 


-34 


X = 4 x 10' 7 m 
wr p = ? 


4xl0~ 

p = 1.66 x 10“ 27 kgms -1 (Ans.) 


io | OTlfoyfCVM 2.3eV I 4?r 2000A 

^w«wawn w ^r? 

4«ni?T, 


^rrsrar wif^r, 
hf = (p + K„ 


K max =hf-cp 


K 


= h-cp 

X 


'¥T^k^‘ s P<p, (p = 2.3eV 
=2.3x1.6x10 19 J 

X =2000A 

=2000x10-‘°m 
K=? 


6.63x10^x3x10 


_ s K = 


2000x10 


-10 


-2.3x1.6x10 


-19 


K max = 9.945x10 -3.68x10 


K max = 6.265 x 10 iy J 


-19 

r 19 . 

■\-19 


-19 


„ _ 6.265x10“ 

—^ max 1 q 6 V 

1.6 xlO" 19 

K max =3.92eV (An® 






© 
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W gggjjt 

gtggtgfw/Atomic number)” cte<r *GrcT$ST ^TRTSfRfw 

*r?ijt wr i ^ z ew wr iwk *r*brt l^r ^?r i 4fi> <?r r cto<r 

sw i 6 fi> i 61 

^R^lTt (/Mass number)o ftSIipiilo^ '5Rf^s C£f|t>*T 'Q CTfS' ' 3 T?5tTf^ ^?T ^RTOT <10*1 I ^?T 

a m\ wi wr ^r i coffer 4 ^# cerf^ 17 fit, is fit 1 

*RRt^r «<r ^trr 351 

v oifec 3 ilc‘5l*f (Isotope)o ftv5l>ci5i fi5*n»W '^ s T^C c f Rfojj *fn^ I RR>?j ^Ts^BT 

c^rt ^ c^terar ^tt ^r 1 wfe*rnfrr*r > 1 ^ *r <« 1 ^$o^ios?oi5i 

fa# I ^IW, (. Deuterium ) « ttfitfTR ( Tritium ) I ^talOSrW* wT ^Tv^lTT i, 

R>v8Millt*N 2 'S HafiJilltvUI 3 I ^Tt ^TT fi©#^ ^TRTSfRfw ^RTUT 1 I ^WT° £mfit(7a C^T 
RvSliilUt'o 1 fit « 2 fit 1^Trr^r^r omfm <ftt « i c^stfw 

w^Trr^r^r wr i c 12 « c 14 i 

. . yy 

5lM5|c*p|c^ *l<l»lh *K.^ < *1 (Rutherford's atom model)* 

^TBflT C^r ifci i f§fctW tw^t ^TBiHWBS 
J i* JV 1c<r i »i's<if^' <1*051*1 I ^ i|Mi<il^n5 <lWt5lWfa5?' Solar system atom 

models I <4 mftM ^f- 

i) 4 <r ijfit ^?*r ^) c^^ftvSQ*m 

*T) <if^?v© ^fsf3«T 

0 *tW2<r c^tittw w i 4/^ Rv5li*iiPT wr i 4<r ^mi^T 

^niivow^i ^®Rt?r ^s \ 

«) arm ^ ^ i ^ csrf&r#^tw Av3Q>*ih*ui ^ ^ i 

8) ctol^Rr WfW% w^-sl W ^5fT^ R'B&illt^ 

' 3 T^'iT l ^.c«i<r5<i WT l 

(t) f4BQ>*llOT ^?Ut {^WW ^fww ^t«1<wSW<l ^R?IJT ^TSfR I ^ W 

^jfw ^rw ' 

'b) CTf^W^ttTs?" 'Sl^I'ic^ *l«(l?w[*T $l(.^ 's^s ^T^ff ^tTRt^T I 

mw$ ^ ^w<wSh >i^ 

<f«T i£|^?. ^TfTF^rTT ^c«1<wi 0*1^1 C<K^35l <rf^^it <f«T , T<PM<T ' 5 T 5 Tf*T >|a|'ot?r (counter balanced) <1*051 I 



SheU 

Nucleus 

Election 


HN<IC»IC&1 >ICVbW<l ^viN^I (Limitation's Rutherford's atom model)° 

4 viW9t«m <a*r %i cw § 

i) <£i ^^<*104 ctW '3Tn^r cwn*cr i ctW ^^c«i5i ^ 

^5i^05i<i tkrj^r t%¥ ^w*kz r ^i^'oH^ift ^c«i<wSh ^ ^<r?. 

^ ^5i^<io^ ■ftwr^r i 

^) ^Trw'sm 5 w 'o^i^tur ^w<wSh ^iRfb^-j ma « w i *if^ 

^mn7s «rr^T R'B9*iiic.>w wMkr ^t«i<wSw5i c*iw ^ *tfw 

^ i ^/7s ^rni5)o^ic^5i «^t vitvbt«m c^r «il«^ «rn^^rr i 

O) t£| (TsW Upmt^ >a|Rfw^'»tW <T <i f^tes £TT^ ^Rfb^fj 

o^'r^^Tcwn 

8) ^N^^W4iSw^ 5HHNoip|W5i vio^sw ^re?JT^if^ i 



facebook / gmail/ skype: -tanbir.cox 


Web: http://tanbircox.blogspot.com 










































































































































































































Want more Updates: https:// www.facebook.com/ tanbir.ebooks 

VO I WTOJ (Atom) 2 

ct) cw to toto(cw ^ $c«iw3^ wp cw <ror tr?rw§w tot twwro fwSliwjTTO *iR<h»vih to to wtocw cwpt 

t5TTO 4 ilWM C*T^ i 

TTOTOTOTOTOwwfwtg 

TOTOW W^T'S TO^WTTO WTTOfTOW^TO^ CWSTOTOT%IW CTO 1913 WTOTOtwTOs TOTOtTOW 

tomwtoi cwmHerw wtto ^to cro wwrot tocto %www^ tw^ww trofi> topt t»n^r fe 

TOTOW ^c«i < wi r i'©^iT ‘ lc lfe | ?i <pv©<p'©^rt ^Glwlw iTfit WW twSllRlTCTO o^Pfcw wh^ <k*i i ^TO 

wwto wrrow « tow $c«iw3^ *if^ cwm wr twferw to wr m w^to tot *ife to to w§fsw i ft&Q>TO 
cto ifHNui ^ww?t wf%ro >i^cw yw, *tt, to £(w% wf%ro wwr to i totw wf%ro cwmHerw (wtro 
*^j^>»i ifiww) wPtf tow?t i cw x tf^ to ftvSQpiiPr cwcw w cw^t ip - *"[*» wtw *tf^ ww wfww 

(1>2>3>4>5.) ^ TO 4 W?*!TT ^TOTCW CWT?tf%3T W?TO (n=l,2,3,.) WTOI 

TO ^WlW § c<p]f*lW 'ireiG^f WHl^s £|WtWo 

4w# ^ro wlwwrow trowtrww c<pMh<p totow twfw^ 4W£$^T 


(& 

§y 


2 n 


■ TO l ©f*i'©<P I TOfK C<plft<!> 


$? 


^<l(,TO mvr = — x n 
2 n 

4TO, 

m = TO^^ct* TO 
v = trow^rww wfroww 

r = Wf^TOWWWTTWTW 
h = JEW TOW = 6.626X 10' 34 Js 1 
n = WWW W°vWTt W<fa 1,2,3 .... tTOrfW1 
n to ^^TO^^^ 1%f%TOTOro«m, %®t¥, w#w£^wwTOtwrof*FsTO i 

TO •?)<Pl<l o wHIff ^)wl<l 'Q w*ft% towts 

TO CTO ^TOWgW 4W# WWWW WT WfWTO TO» TO WfWTO WT WWTOTO WTfWTO TO, TOT <Sf ^TOW§W TO 
twfwl WlWWPT Wfw TOTfwW WT RR^Rv® TO | TO ^ WfWTO TO» *1% TO WTfWTO TO TOT WfTO twfwWW TO?. 

ft? wt%ro w ^ ^ro ^rffro cto tot 1t lfro ctot ^ i tot toto *ife Ei ^ %it¥ 

TOTO ^C«1^C4?) ^£iTO, ^ TO AE = E 2 - E x I 

cbiM^lu fTOc<i to i ?rrro^^TO 
T 7 T r<lf<f<IC c f<[ 9 f% 5 p c f'Q TOPT TOr v fro<T TO Mm 


I 

AE = (E 2 -E l ) = hv, v TOPT^IJT 

CTO CTOTO l 4TO, AE^T^^TO^C«1^4 
^iT<^T, h JEW 3TO (6.626X 10‘ 34 J^ ; ) TOv ^T f^tlT 



c*nfe-*lfe J AE=E 2 -E 1 = liv 

Nucleus 


RliSva "■'ifej AE =E? “ E! = hv 



i) T^m TOTT^[ TOT?T ^*TTO ^T?T^T WTO (// + , Li 2+ ) TOUT WTO 

TOW'S TOrfWWtTTO§wftf*lt TOT^>I^ W c ffWt TOTO WTO WfTTO fw I 

^) i 5 W CTO TOT x lfe^C<! tTTO^TTO ^TTOW W^CW CTO TOTT^ TOW TO 7 ^ W=^%W i£)Wf& WCW (TOT 

^to wwr i tw¥ ^fe^rcro « totrt toto( w^tto wtotw tot w=f^t wfroro to tot wftww wro ttot 
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VO I ’1‘PTTj (Atom) 3 

m, <r*tr c?nt wsrrr^ i 

<k?i CRRRfR^ ^R RTM3T RR R^RR I 

«) crr >jMHiosi mcm rrkrrrt m\ m m ^fR^wr crcr i cm mm *rrt<^ 

mm tcR^/RR « ms m\ ~$ms, rt 4 mm i 


g^Ig^r n 


'Q Rl% gR4£*R Rtf*Rt°Tt t^TTo 


R/R Rf%, m m « e WRR 4^1# r n RflRlR 4^1# ^ift RWRtR v n (RRR I 

RRRRfRR R^lTT RfR z RR 's/R ft&f<M!G>R WRHRR *rfRRR R£R ze I FtelsMllR « TOfffaRrt^N - 


^RR% ^r ^t«143SHfiJ<l ^RR *TCR (RRR WR £RRRt% (R^ft RR = 


mv„ 


R RRt^R WRR (ze) « 


Ixr^r rrt^tr^ wrkrr rtrt fa pgfw ^trrr <rrr rr = 1 (zg)g 

An e 0 r 2 


^ ^TRW ^ 5 WK ^ f^*tfh© l .*. 


mv„ 


v 2 =- 


1 ze 2 
4xe 0 r 2 


ze 


4 n e 0 mr n 


rrr, trhrr ■ffatR om> rrrt wifR, ^tft mm ■*r® , 


$ m < w 3 m « (Mm mc^tf, 


2 n 


:. v. = «- 


h 


(2) R° v„ 4R RR (1) 4 RfRR - Rl^, 


2zrmr a ^ 

/*§> 



o /72/ ; 


jmrz^ 


.*. r 


44.(3) 

ize 


... (i) 


(4) 


4(2) 


R^lt'SH RRRf*JR C^M, « = l,'8z=l WT R^ft'SH *RRr<2R £RR WRtRR 


RIRTR .'. rj = 


ime 


- .(4) 


£RRl*R Rtf*RMt8 CRlt* Rlw, E„ = R%*tf§= (Ek)+ I<lo<i < rf%^ (E p ) 


=> E n =^mv 2 n + ($G«l43<>R WtRR x fi\5R) 


1 1 ze 

=>E n =—mx -1- 

2 4 n e 0 mr n 


f 1 ze^ 


-ex - 


l 4 ^ e o r n ) 



(l)RURt<Fvf =—-—— rRgr 
4 n e 0 mr n 


=>E=- 


ze 


ze 


8 n e 0 r n 4 n e 0 r n 


^E = 


ze 


e 0 r n 


.(5) 
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ys i (Atom) 


=- 


ze 2 X7mze 2 


2 7.2 


=> it = 


8;r e 0 x e 0 n A 

2 4 

mz e 


2 / 2 


(3)mu«fcmr„ =■ 


-o 


n z h 


nrnze 


<lPlC¥ 


2 7.2 


8 e 0 n h 


^ c*m, z =i ‘Ws n =1 wr, £, = ■ 


... (6) I 

.(7) t^mmm^mf%mrmrRmTr I 


me 


8 e 0 h 


*tfmm mWJ? Wf *tf^Q mTI 

ps*stlifr<m {Radioactivity}% Osetian C?t«T cmm (7sW%TT mf^Uf^fmC??" ^tJ«ilc<P> mT m <7sW%WT I (TsWfewt 4"?# 

m»rf?m msm# mfmrrm m&mr i ib^ Hf§m tmmim wrfm csmft c <wmi m w c®w%wr mtfwr? 

mc?m I C^Stf^wm 4m ^ 4mm (5g) I £f% C>IM»M> 4?# <? mrcm 4m <m I 

4 W'Q m?rTjfi> 4mmms i 4?#^ « mm?fi>mr?mw i mfm cmmcm 3.7xio 10 m?.mm mwj? 

l ff? mm i mi?fmm stfm www iorn?mTmm?m(?mmm 

Characteristics of Radioactivity )° 

i) CTmCTttmmmm8f?mr?m#^m<r206 4<r<mit, «><hvm <?rm rnmN^: c^B^r £t#f m i 

0 t'9'StI#ii'or 4mfi> m»rfwmgms mfmrrmmsmr i mfe? (mrmmsmr 4 #mm£imrfmsmc?mr i 

«) c'o'Stldfii mmfmmtm?mm?<rf%m 4rnrmm,test's mmTmf^mmmflfsmi 

8) cmw%wr mffm? 4?# fme<P)*i ^rr i 4cm (mrm^fmmr <?$ i 

(t) ftvSQpmc?? mm?" <pc«i^. cm^B^wr? m 4m°v (7sw%rr m??r m?m 4m cmtm mi 4m c?m mlmm® m i 

<b) C'O'Stf&il ?f*lT #W <m??" WV I 

(m) ?f*fl? mr {Properties oJ_a -ravs )° 

i) mm <$*$ tmsim 4m?. 4<r mfmrnm 4?# cmfa?? fsem i 
0 mm rnBm? m 4?# cmfa?? me??- arm mr ««r i 

«) 4?" mmfmm mm stat wh mm? mrnfmm m?m i 

8) mm m's ^Irn^T cw«r mm m <?r, mwr mm t^rmsr ^mrr^ R Hf*i pt i 

<t) mwr %mnwrt^, cfam £t«% £f%£t^r ^ ^ i £f%£t^r ww w 

'b) (7®w%Tr miTsf cmm mrmf sf^r.Gm:^ t^s ^?r i RF»fj mrmf mm?" c?m Rfon m i 

m? I 


h) cmr? 

tr) mm mm m^rnfmm c?r^ ^*i?r 

tj) mm mm RvSlm? 1?tor msrcm m? i 

10) mmmm?(7»mmmt^mi ^m¥mrnmm^:c*nfm®mi 

11) mwtc^ mm mm mm ^ mtfmm ^ ^mcmm" w ^ w m? i 

(?") I<U>t mr ( Properties, of B -ravs )o 

i) m%m c^tw cmmmm ^ i 

^) t#r rnf^m? m vm mmr m«fr^ (9.ixio- 31 A"g) £(^m^/?#^mmB 5 #?fm7pM^tc^?tm i 

o) 1#rmPtmt*mrm ^?#mrmc??rnmr, m<fr^ i.6x to- 19 <pr? i 

8) 1#r cm mr ^ cmrn * mr mw m m? i m^'s mms mm? mm? mi^tmtfl 

m i 

a) ammr?^mT?/?mmmwmrn^'S'?r?m%<rr(^tmmtm?ammmmmr/?mmr?1%mmc?^tmi 
^) /?mmr?cwrmm ammmmrnrmf? 100 cm^t i 
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yo I ’1‘PTTj (Atom) 5 

tr) p a I 

&) f^r ^ ^n^r^iT w ^ w *rre<r i 

(ffj Properties of v-ravs ) % 

i)^^<rtc5tw 

0 ^rmr <rf*n prr#t¥ <nim £ff% whm « ^ w i ^ ^7^ c^f 3 x 10 8 ms' 1 1 y 

^T£^f 10' 11 m 10' 13 m I 

o) TR^fsfrfw c?rc£ t^frsn^r m^iBr w ter to i 

8) c^fwrsr fnt^^5Trrrr ? Ti^>5‘ ^^ 7 ^© erf^er^r ^ 7 ^ 1 

G) y- ?rf% ^Tf^ra" W £|F©<pei«i, srf^Wf 1 

b) y- ?f*tT ^bb x lfo<l C*F|t>^T ^ JC 1H (ZlT'® I 
< t) I 


£®gf§RMi trt ^zrs c^r '$$£6 t's»stl#{i «r^r <rt $ wit *m$ 

1 

W ^TNTrS ^ ^St%TT *fW^" ^5fCt?l "5H — t 

dt 


S 2 

WT, - — ocN % 
dt 

— = ~an ^r, —=-Mt .(i) $-*mx arasfi> ^ ^R?ur (^ ipf ^r??uit ^ 1 

dt N 

C^oW^RT (.<k1c® 1^ ^STf^ 3 3 1'&l<U'©k<P C»ilc«1^ *471 ' 5 R^?T <IC®1 I 

t = o, *twa<r r?*ot n = n q ^ rjr t = t c& n = n \ w 

^Nr c [w Wpr »nt, 

Jr N 


r dN r . , 

— = - Mt 

l N i 

^ [in nK, =-41 

RT, (in N - In N 0 ) = —A(t -o) 


(Q 


Rl, In 


A 

N 


= -At 


% iL_ e - 


A 





N ” 

.-. n = N a e~ M .(%(£ii^ ^?r ^ar i 

(,'£>istfafr?r ’Sf^u 

^<tip C^T Cm> ifirf# il ^?ljr Wifa ^RT C^ OT <Tt 

wr i c^5t%wm ^ar c«n^ wrf^, n = N o e~ Xi 


r = r,, w n = ~^- 

2 2 2 

TV ~ XT i 1 ~ XT i 1 A7 i 

:.^L = N o e 5 ^T, - = e 5 ^1,2 = —^ ^t, 2 = e log e 2 = AT, 

e 2 

1 = _._^ = 0 : 693 , 

r, 7T 

2 2 

^g^rt¥S gR^R# C®W%n WMf gff<Tfe^ m ^ t'oififldHI 

^ wtk nt'STrr ^trr i ^ x m\ sm^ wr ^?r i 
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ys i (Atom) 

i'ST ^ + OTT W 5 +.+ N 0 - '®^T '=!T 5 I 

N 


1 l ' 

m<rcwrf^rrc*r, r = -= — 2 — 

A 0.693 


.■. t l = 0 . 693 t, r° ^ wti?" 1 


wft <wjsr Rfiit ^ erm ^sbrt ^ ^ fi»pr 

wr *rr <?r, ^ cerf^r <rr m\ wptfs 

R^liNilcAi* t¥*f*T *ig5 1 


235 


92 U+ 0 n- 


>™U^f 6 Ba+ 92 6 Kr+3 1 0 n + ^ 


^K^vBwRilN’ 2 llu - 1 & m Wr^TFs Wf¥ TOST W^lft 23 2 6 £/-4 *rfa*t^^Tl ^^Tft 

R&Q>*ipt%*pt sif^rm R'oifetvs c<rfwrsr ^3 faF*^ R'B9»iit^r i ^ ift w 3fi> ^ ^ri 4 

fiTlTT 200MeF'*ff§’ '^X'lsT 33TI 

R$Q>g f^Rg rer sfenrr R$9>ii pt ^bt ifflw ^rft i*r ^ ^ 

W RvSR>*l Rfef I 

$*rWwrw*iT <?r, 4fi> Atofwn RvSQkiwm* 

^j5Rn^rRvB9»iiit>ui «<r sfi> ^toiwn RSIsteiiw* w i i 

\H+\D -> 2 4 tfe +> + ^ 

*lls*lMR^* W? '»G33 Atomic mass unit (amu ) l ^STt 1 ^ W ^ *T 5 f c lT <1C«1 4?T 2f^s ^ 

RWMf ^ fiRN CTfaW Cte<f WWT I 1960 ^TPTC^ ,C 12 C^SpfHOTpT 

X\jp 6 

%3^<r m^\ 6 c 12 ^rr^’rr^Rfw«<r( amu ) m ^r i lama = i.66057x 10 - 27 % i 
RvS Jiii ^rg RvSQ>a rtf fwsrpT R^sI^hh ^rr cerf^T * ^ er^nr ^r 

^rff^ ^r i 

RQHiirr (?r R\5'5 r i «tt« <?c<i c<iRicti 'srfw 

vsT^tsT RQhiIc*^ (TsfM l Wf 

92 u 235 c«n^ ^ 'sjzm ^ i ^ 4 tj1t> 


?I FTfeF f^S^T 


92 t/ 235 

^<rr ^tq 
(W l^) 



92 

• fip»t»r ^tn'r 
O fip^T ^PTC 7 ! ^I"! 
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VO I *i<PTTj (Atom) 7 

■^8«|eT W&m W effiwT W ^«T Frftof ?Kt?r WfT <?WT '*rfto' *TT 

vsT^^^rr^ter^T i 

fttorrwwwt^srfto*rf**rK*tfto i #mi ^itotoa 

fttorr hM^Dh tow ^ i tto ^rr*r^ tofw *rr?m w c«nw ^T'stit 

i wrr ctc? *trc?r i W3rtorr<pto ww 

?r^www^ti 

^ tzp#g /twt i£i^# RvS&iiiwa ^Tnrffto wnwn? - ^ ^gr?r ftor^ ^ra - to<wc<p ^r J3 5 # 

W«T I 
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R'Slil ' 3 TSTf 5 lK 

2nd daper Math SoCution 
l (Atom) 




Avgiv Rvwb, 
0.693 


T, =- 


■X = 


X = 


X 

0.693 

T, 

2 

0.693 

4d 


^%,T, =4d 

2 

^TT X=? 


X = 0.17325 d’ 1 (Ans.) 

* i «R>?ilcvi< i^>85 wi?r i <4<r wtw$ 

i 

wwr wtf%, 

1 
X 

x = - 


X = - 


1 


^^5, x =2341WRT 

x =2 


234 l^W 
.-. X = 4.27 X 10 -4 WRT 1 (Ans.) 

« I 4^ M*l <bo% ^ w W 3TW «rr^? 


’ i 5r s d5 's.&A 1 

Wwr wtf%, 

0.693 


T, = 


X = 


X = 


X 

0.693 

T, 

2 

0.693 


4*rtw, 

^ftl, TV=3.82far 

2 

60% ’SRT W 
^ (100-60)% 

fer 

/v 


^r#fs «rtw® t =? 

5 ? 


3.82 f^T 
.-. A = 0.1814/f^T 
V|W<J»9, WvbW< 

N - N o x4Q 

100 

^tmt, N = N 0 e~ Xt 

N x 40 XT _ xt 

=> —s-= N e Xt 

100 

=> 0.4 = e“ Xt 
=> In 0.4 = -Xt 

=> -0.916290731 = -0.18141 
0.916290731 


Ss 2 


t =■ 


0.1814 
.'. t = 5.05 /w (Ans.) 


>© 


8 I ^5f%3.82%n 

wwifl *1^ W'SCIS £TI<lfs<P 'STtt 5 W — , 5T?? t f ^T 9 |R<iFs's 

20 

«im^? 

wrsratwrf^, 

0.693 


T\ = 


3.82 = 


0.693 

X 


X = 


0.693 


4«rn?T, 

T) = 3.82 f^r 

2 

^ ^’lEhl'S'© SITES'® W t =? 


3.82 t^T 
.•. X = 0.1814/f^T 

>IW<I»Q, WvbWtl 9 lf|FH' No 4RU f^T *RT MibMtl 

*1%^ N = — 

20 ($J) 

s%f 

N = I®)e Xt 

N.o^l-x, 



-Xt 


.05 = -Xt 

2.99573 = -0.1814t 
2.99573 


=> t = 

0.1814 

.-. t = 16.52/w (Ans.) 

ci i^lcw i 

4*11171, h=6.63xl0" 34 Js,^W<w3w< wt = 9.1xl0" 31 kg <4^ 
$w<WaM« ^tw=1.6xl0' 19 C 
wrwr wtf%, 


n 2 h 2 e. 


r 


,t in c 


^r 3 = 


3 2 (6.63x1 O' 34 ) 2 8.854x1 O' 12 


3.14x9.1xl0 _31 (1.6xlff ,y ) 


rvi9\2 


4*1771, 

h=6.63xlO' 34 Js 
«?r m=9.1xl0" 31 kg 
xtw e =1.6xl0" 19 C 
e n = 8.854x10- 12 C 2 N-‘m- 2 


.'.r 3 =4.79x10 m = 4.79A (Ans.) 
WRm, 


E. = — 


me 


8n h 


2u2 


9.1xl0“ 31 x(1.6xl0“ iy ) 


19 \4 


8 x 3 2 x (6.63 x 10“ 34 ) 2 (8.854x 10“ 12 ) 2 


:.E n =-2.4x10 
2.4 xlO -19 


-19 


J 


1.6x10 


-19 


eV = -l.5eV(Ans.) 
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Tfftrr ’tw 

x 10 8 <1^51 I <4^ ’t'F f^RTT 


4«rn?r, 

Ti=45x10 8 W 

2 

x =? 


WRm, 


45x10 

1 

x = — 


= 1.54x10 


-10 


=> x = 


1 


1.54 xlO" 10 
.-. x = 6.49x10 9 W/: Ans.) 


4 i 4<rf5-^teoijlC'SH 9 fW5 -15 eV^«R^rc«tc^-3.4 eV 
^R^Rr^rtwr c*r wIm vsfa w 

-3.4eV 
= -3.4x1. 6 x 10‘ 19 J 
5ct> E u = - 

1.5eV 

= -1.5xl.6xlO’ 19 J 
WV*, f=? 


wrsrat wtfsf, 
hf=Eu-E/ 

^ f= E u -E / 


h 


. -1.5xl.6xl0' 19 -(-3.4xl.6xlO' 19 ) TT 

=> f =- 1 — --Hz 


6.63x10 


-34 


.-.f = 4.59x10 14 Hz (Ans.) 
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(fEfactronics) 


gfrjjgtfj (Semiconductor)? 

w ' 3 w«t 4<r cro fw cro ^ tot i ^rrstiw® 

c#t cwftPMH, wtwRrrT5r£|^ 9 mT«f^ 9 iR<i!5l^ tow^ftto i 4^<r *MK;sfw^®% 
toft to cti^t w csiw <otc^ *rfer ^ £Rt^ ^it ^r i totot 

<#ro <im^ $w<waw« ^fw *tirr, wr *if^#®t's ^fw ^nrr c<rr*r^Fr *rr?r i 

t^f*f§X (Characteristics of semiconductor)” 

(0 wiR<n^i« w^TO' i 

(ii) 4<T 10 4 Qm TO* I 

(iii) ^ 

(iv) wr^fro *rf*ro ^ur ^mr ^ wiR<nil« ^®% *iG«i§M ^fw ^nrr i 

*iftro *fTO ^TOFtr ^ l 
9 t%l%^s^l]<ill) *FrT^^li>5Ft*fKft8 

(*0 ^aj<m to, ?rrf^, wf i 

^rr i ^ ^ w t 

c^rW's <^tom TOrt*#^ *rr#r * 

p:. 

10eF-4* TOft I OT *TO< ^fCsRT fw^K OT ’©FTf %TO *1^ I * 

«l'aklM» *rf*TOfe® TOT^ ^TOT^ TO?® 

^r CTt *1% £ff$ to c*tw* cto ’i^r W to i 



i^TfW*T 

<01^ 


TOsfTOiTOrTO<F toi 

(4)^pl%t%8 *[<#<# TO^TO?® C*TOT TO<?rTOX£tp ^#5^ ^ TOTO 

a(TO ^?*r to i toto ^te - 4* w$ ^t TOFf ctot 

TO « *rf*TO TOTO TOT TOf*l^ ^*#TO (< Overlapping) I ^#ITO 
TOf^TOTOTOic#s ^^fafoFtTO*^ i 
TOjfTO TOFT TOFlt 2RK W I 


t 

p 

<1 




I 


*lf<i<r5 5 i 

^T5 


•TTI^t 


^if^FTlfT 


t 

£ 

1? 

£ 


77T 

:: T?I 5 f f Tfw <[iT5 


*[Rwi 



^s ^*tft<rff[<f -sr^rrsrrf% i ^^TT^^TR^wr^mc^r, ^ 
«rf^TO 'srcsu ■*ff%^ *TN% ^va!<)C4?) C^T 
^r «rr^ i »tT#r ler^rr^^rwf^^r^rc^"^ i w^r^rsMT?/ 

(i) wr#t^f ^r<i<i^ w «(ii) wr?f*f^ c^m w «rr^ i *m 

^pff tf1% ^ w «rr^ i 

f^S^i ^T >i^|m> ^5f^Q<||i) (Pure or intrinsic semiconductor ^)8 -^m^ifiwT^T 

w ^ ^r^R^iDcvs c^r '5f < t5^i «rr^r ^r ^r i ^r^R^iDc's $w<wH « 

^r??Ut ^rsfR i ^snw ^ajUs - 1^ ^w4dS-i's w £Rt^ 

i r>iPi<fH (&•), wrc^TTRCGe), f \ft(Sn) af®% ^r ^w® i 

'J^'® <)f^5t|^) (Impure or extrinsic semiconductor)* 

?rr*mn wr^rsrnmrr fcm ^®1^ ^ i tw l^r ^^R<n^lC'® ^ 

w ^tR?t M*R^f C5K <rr ^W4daw<i w^r *m \ wr ^®f^ <i%tfN*itrr i ^ s fw^ 

t^s Tjtw ^sm® ^r i ^^fst'®« 

W 9 i1^R OTW 4 ^T i ^m5W<T t^f% TO <rft#s ^f^R<l!5lC4 ij’ 

TO ^ITT l W 8 (i) p$ 1^*r (ii) n-^lt*r I 
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P Type isriotf^ivi 
\*i _ v*/ _ V*/ 

•;;('!> \C] 

{• *0"t 

/•{\ f* 1 

1 .^FT^R 1 

u/ __ \*/ 

. w 

mry* *0 

* '*TJ* 

"" ' ”" Jq\ 

-^FT /*\ 

'.•/ ._. w 

___ W 




^ ^""’/yi 

{Al) ^f'TSRT TRfrfJ 


i8 I (Electronics) 

^RRfcHlp (p - type semiconductor )o 

rir rirri RfRRH fen# rrtr rr% ^ftrr RffRR 

#i ^irhrt Rwm rrhrt fpr ^RRfRRTff rtr i f^sw ^RRlRRTff 

wR^r?r^r rp fRfroRR RRRr^RfR^R^R^RRRlFR^(^(^^faftiiR, 

RTrfRRRtwrfR) rrirfr^^tr RFPfa tor# ^rhrt wn^mr rt PiRm^ 

RRTCR R]>R I 

Rf5l%R wr F$#rRR It^rrsjRR w RTR i wr wTRfRRTR rM> RrrtI rr# 

r*r rft R*R i r^tr RiRRiRfRRtR rf ®w rft w rt sfr r<fs rww rpr i 

4 ^tRX RfPat {Acceptor) RRRT1 ^T I W WfFsMR ^T%R ^StRlR RRRR RR RlR<FR 

RTFS' ^ I fw RftRR R°RlT RfR<FR RTFS' IFT^R R?*lJlR CSR R% FR RPR I ^ 

$c®h$m* R?*tttR cer rfrr WfRRRRRRR rr- ^R*rfRRt% rft i 

fl-Tjl^t^TRRfeHlI) (» - type semiconductor )° 

rtr%^^rrR<i§)g\i> ttfrt rIrrtr *M3Pit#^<F RRTRRm% wrRpfRR 

rFt ^irhrt Rwm rrfrt fr wr n-^R ^RRfRRrft rr i wFfcFR rrfr 

'Stfm RTR RRFRI# CTFr C^ITM RR ^^TRR RR# RlO#<t> 

RR3R- ^t«i<wSHfiJ RtRRR/?F#TRRFR^RRF^RFRRTRR'sT^fs rrrr^rrpt 
R kRRRRTr^Rxt#RRRFR i rrt ^w4jSh crtrtr m rr rrr rm rrr# 


II Type wu’sfmR 



■■-M k-rm ■T j (As) 'SfRTjjRT fsit^fj 'sti-o>Tm ui (Ge) 


p 

n 





o* ) 

u, ^ 


O-E*- o->- O^J 


Ft— 1 

1 11 

+ 1 

111 _ 


{Donor) RR I «-T>TtR ^fRRlRR#R RR3R[# ^REfRT R^R>RTR RR R^ ^ $.G«1<luH ^®Rt RRi< 1R*1 RTFS' tRR§R 

fr i rr wrr^tr r%r wr ^ $r^-rr *pt®r ^r 11%¥ RfRR^r rtfs csirr 

CSR $R«WaW4 R?RTT ^FR CR# RTR RR RR n-iS#R RM I 

Wt RTRFr {Forword Bias )g 

p- ^R# RTfetfRR grR^TR^r 4RX n- RW89(^ 4R# RTfStfRR Rt^[^ 

£rR^TR^f^^R7^^%£Rtf^F^ ^R : A^W,RTf5tfRR5J 7 TW^^- 

(SH^T^TR^ R4<H ^7R <£|Rt 1? FTR3R J «- ^G^<1^H^7?TR^ R<l4H 

R^R R'TJRRPRR fR^ ‘Rf^FR I i5^s fR^ptft/RR vSbO^T R^CR RTR I R^CR, n- ^RspsT CRT^ ^C«1 <r5»1 p- ^sRiM ^R° p- 
^R3R C5FT n- ^5R3£®T R^cet RRff^s FR I 4 CWU§ Rf% 4RRRR R^R RTR I R^R RW vsf^RFRW RR 

RR5R m>m>RH RW R^RRs RRF ^F( RRRR I TR»rfRR^R R3#TfR7Rs R^TR^t RR RR^TR RRRR^T 

W<R*it^R | ^RRiRRTttm?rR^RRRRTf5#R^ RRRR^RTR7^R 7 5RRTRRRRt'?PR'SRRFRmmRRT I 
FRRR% RtRlR {Reverse Bias} % 

p. ^1R3RIRJ 4^# RTfStfRR RTr^RJ RR^RRRR t£Rt n- ^R# RTfStfRR 5JR^F 

RR^RRRRT[^RRRTR^ttR7R^r#(RRR^%^%RRtf^FRRT I ^RRRRRW, 

RTfStlRR RRT^ Rl^ - p- ^TR3RTR C^lRSMiR ^RfRRR ^R° s S RR5[R J Rl^ - n- ^RTR 
WfRRR R57R R?7RTR W W I RT^s tR»R RrfRRR 

RTR I RRRT, n- ^RTR ^C«1<ay»l RRX p- ^RTR (RFf^RTT tR«R RlftR R^TR 

(R^s RFR RT RR° R^t RR F'GRf^s (R^fR RRK RF^ Rf I R 7TO RtlR RRlRRR R^ C3U5 
RTRI ^RRlRRTtt 'SFRFER RRR RTfSlftR R RR^R R?/RtR7^ R*5T | S,'^t RlRTR RT IWfR RlRTR RM I 
p-w^flXRRRt^RRR^ll) ^Ig^|v! 9 - RR^Rfife CRRo 

WlRRT WffR (R, p-n WlX*t7R R 7 ^ RTRfR R7RTR RR^T W^os RRK Rt'SRT RTR I p-n WfsRTR RF»fj tR«R RFNr 

FRRTRR^RRFsW^ iWk^XW^ V RR° 7 I iRR (R) fTORR W (R (RK fER RT'QRT RTR '^sfR' 
^TRRlRRTtt - RR ^Rf*f§T RK RT p-n WlX*fRR I-V RNfM RM I 


p 

n 

^o) ; 

i •-> 

] 

1 

( 

•-> 


HI 


H - 
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i>8 I (Electronics) 

wrto wnm^r toftr wv to fito 4 to 

^tot <rmRr wr i e(to ^rr*mr wv 4to tor wtow toO, 

^R<to%r cm 

(/?/?) w^?n 

cmto cmr m c*r, ' 3 tnkt (rto&w 

to ^TfTT 1 to c?m c& 

tom to^ srmmr mrRi ^nrr 1 totorcm 


r§i 1 

7 

r p^n 'j i 

toy ^tottawr 

^-flllt-VWV- 

(^)1r 1 

1 Cwrwsi 

w 

v(to 

■p 

r 

tor 



wtofr mpr mK w^» mm 4to toi^r ctoto ermmr to to m (rmifto «?f c<r*rr), 

toK, mm ^ m?T WTstofT caT*r ^0"^n 4 tom CtofT fto (Zener effect) mT m?. <£f ColO^O* 

w€ C^lC'^'S? ( Zener Voltage ) <10=1 I 

p-« wrmt*r^tmrto<iit) tsiciiiva ^i < p^ < p^ ,, Io 

toto £f?^5 (^ Q (£|^t fij^ (Z)Q ?PTTsto ^VS ^ m /?-« WTtom 

ctommr^ mtom^to^mtomrm i to?r i 

mto (<^) i£|<p^<p<icf (Half-wave rectification ) 

to "^tow i£|<p^% <M c f (Full-wave rectification ) 

to toto^ >4<p>|*f|<p^H (Half-wave rectification)^ 
to tor 4^# p-n wR^rm ctommr Rem <?rm i <i^ 1B totot mrs; ^m?r tor i wr 

^prt toi>e^ wr$to#mK ~mm m^mtowwr^toi> to^tomrmmm i 

'©m p-n WTs*! 7 # ^T?TPT efTS m I Wf toto'a C'TFE' tostoPR R L m W tto efto 

mr i tom p to*r w m /?-« wrto# mrnto mm errs m 1 wr tto wMji^ r l m w 

to ctorto^emmKto 1 m\cto/?z m^ern^ctot^ tofo to^tomr 1 mmr° cmrto^m, c*nw 
r l ctom to?r to to tor to^ i c*r#m tom to to <m, zc 

K3*r ^tosrr:^ w 1 ? cpii^ /? £ ghwt w to efto c^'s to:^ w 1 ? c^r efto ^rr 1 

t»C^<l ^n:to<r £fto ‘'Tt'SHT ^nrr ^to^^r c r (Half-wave rectification ) ^rr ^ I 

(*0 ggjr {Full-wave rectification )o 

w to p-n wr?*ip£pW (^r) tow 

<p^c^© ^?r 1 to ^oc^?i ^*to w^rr a sfi^ s rto^ J 1 
^vaM^Br ^ wtoto° 1 to^^'swto 

«rr^m^mr?Tv^nwz)2 ^ wtoc^rsito^R^T 1 wr<^, ‘ffuzm 
to^ 5 <m *mw$ ^r mzm d 2 4<r toto 

totos^^s^«/)i ^totoc^Rtop toto^^rr 1 

JaHRt^^i 'Q tog c^s 

to errs toft <?r ^ w tof^t etto, c^to ^<r?. ^war eito ^r %to ^r 

to^teito toto ^ ^r^ tttoto ^t 1 tor ^ ^r^ w§ pnp « m 
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±8 I (Electronics) 


WMfmmm Rcmn n-p-n l 



ffeng (s) 


te 4m# W 4l#m n-p-n SaHMlMd cmrmmmm I 

t^tvs 4f#iw« mc*umrnrnmm 4m# f^mmrc#3T Fgsswtw^r^s 
4 ^tsbt ^sr<fK ^ imlmmicmmmtwwi^ 

mmcmv3 4 rnr?mmi(mmmrcmmm i '3T^r ^trm^r ^mrrct ^ttRr^ 
cm i rnif¥^ mnm#m « 4f#rcmm mrnit^mmrc#sf 

EccrnmTmmmm^^mtmtmmmrmi 4mrnmcmwi^l^mtf^cmTmim 
(m%mm i 4m# ^wmmm m<f cmrm i^m?^ mm i 

tm# « ^pT fs# mtmm mWf 4t#tm, Cmm 'S mmmm#m mm W msfT*# f^tm mm isml 

mmmm Ie, I b « Ic iw^lfste^l^ C^raRK^r^T^'Q^lW^ £Rt^-^TW^^ I 

*#, mtf^# 4m# ^C ^Wr cm#3? Es mmt WT ^TT I E s 4m ^f#cmi mm Cmm-4l#1m 

WT^m m^f*! WPT *rRT, WT ^fw m?*m tc^f^T 4l#1m C«fC^ Cmm W fmC<F mtfw m 4mx 

mWlTmm W 8 Ib, Ic'SIe ^fw mmi m^lcm^ mfimm Ale, C^T ZLTs^T=TtTT C^t | Al c 

'S Mb m ^msC<F m^C<# C#m ^3Tim WTI 4C<F p Wtt mmtmm m I r = ^E, Ic » AIb^M ^ imrnmf^smi 

M? 

CmC^ ^rT'QTJT mmcm#m mm mm Cmlm Rl 4 ^fm tmm mm #Tm m# ^ C^TC#Sf 
F 0 = /c x i?i mT Es ^9Rl?r ^C 1 < 1 > '©•T mw l 4 W#E> CofC^f '^#mm5' ^C*i<P ©m mlw m I 4 4m# 

n-p-n$ F##m WT'Mlwmm f^C>IC<l m^3f mm I 

R.Gmc^ p-n- 


^(c 



ta 4m# w 4t#rm p-n-p SaHMium #m c#f msnm i tm^mtf¥# 
mm^ 4f#ic?w mwr 4mmmrcmm 4m# fefm7^n#w EBgmmrmmsmrmmma 
4 wr^^T ^tst?t ^mnTc^T «^m^- ^c: t^r^TTcsT^ 

'3Tsrc?rv3 c£) ^mpT ^rrm^T 1 ^rmr^r ^ir^m ^rrf^r^ . . 

cm tm m^m mm* i mtf¥# mmml^ vs 4l|fem 'sreser fefm rerc^w e s ™ 
FccW^i’^t^rw^fi 4 mmum mrf¥# cmrm ^ 
c^t«rrc^ i i 

vs mm mm mm mm ^Imsm, c<m « mm m % i *# mm ^mr 

mmcsr i E , i B ^ ic i 

*rf%, ^ 7 T' s j 5' mRpc5 i£i<pfiS ^<f«i ^c tmmm c®fc^w e s mm^r mr mmr i e s mimm mwciiim mm (mm-^fmsm 
wfsmcm m'jm rnmfrn mr, wr ^rfm m??m ^rnr ^1m5m c^m cm mt ^fcm5cm tme^ s iffm'm 
wsM mm mr? i B , i c « h ^ mm i rnrnmm mem ^r 4/ c , cmmrcm^Ar s m^mmmm(m%i at c 

^ 4/b m c^ ^jrlm mm i /?mrntmmmrm i b = ^E, /c» 4/smm^#smr i 

ai b 

wmm cm& mt'emr rnmmsm mm «m rnr^f /?i ^ ^fm tmm mm m5m ^ c^rc^w 

F 0 = /c x mr £5 ^mmm ^ci<p m mw i ^ v»m c^fc^w ^ ^ci<p m mfw m i ^ «tm 

p-n-p $ hM<i mc>ic<i msrmm i 

Field Effect Transister (FET) % FET F®»i mm v5<P<P mlR<P Wlmlm <lj<l^r mT (mH«T Device I ^mm 

v®f^s, mm m^ '®^ s > ^mr tmfivs m i ^im rnmmm <mmm rnirn wrmm ^m tmm%T mm 

Unipolar Transistor mT m I c<P^ (FET) ^51 vs tj m?RFm I mt- Wl°m c<P^ (JFET) mTmmrmvF c<P^ 
(MOSFET) I 
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5 


( Popping )S 

toto ^T^rsmzrfTr RfTOfl^r to i tw from toto 

to*#tot< ro rttotouttototo i wr to i 4 toto 
^f^tw TO*iG«iDw» Rfrona TORlrorft tot i tot tro^ TORfTOffa tor « ^rto ^tot to 
r%tototo<^toto 4 erfroro tot to <rfr?j 

Rtfifc (ic)o tRtSrofrs Rrf^ to cr to^t rto ^nyr Rt wr^^rr TO^^TORfrotro^R 

trotR erfrom tot to rm rrsItotor ^ fiTOR i Rtfros - tortor to?r cwr <tor, 

w, toto, tnfe>G<i ^©nR to?. wiwr 4<i# torto f^w tor i to to^rr^mrS^r 

TOfc#Rro^TOR i 


RttRfc (/C) TO M*l%g 

(i) t£it Rtfro^R IrI^ to?r toxQ^icr^ torR<kr froiR ^?*r to?. W3T rtorr* wm to to 

(O ^Rtfro^RTOTOTOR 1i 

(vs) 4tRtf^RTrTO^TO^RrfwTO?.'RTOiTO(^'sTOrRrRRrfTOrRTO^TOi 



,;© 


TOlIao^i^ rI1rg 53 Rfrotg 

(i) R?TOR W TO TOTO RwlWlW CR% I 
(O TOM ^!3lfR> I 
(vs) 'QTO 4G<F<1IG<R TOI 

(8) stototo i 

(<0 ^ ^ w^rsm^m «^fro crttoto tot rrto tor i 

6b) RW RlR 

*# 

Rlffifoi TOfRTO 

wr rrt?r rS tot *ivwiM> rR<ito rto® to, toh Itoir g>rto to to rt i 

gtgTO ^srw TOTO q£z»g 

to TORfroftros toHr rt rtrto to *tf%ro tot toto *tf%ro tosIto to <?rt toHr to torto 
tRgRRR TOTO ( le d) rto i torto iRgRRR TOTO torto ^c-wt c^itj 
W w i [fear 8 (*)] < t§^’ n n ^ 





ii 

l'kiii 

—Ii- 


1 II II II ^ 

P A A A A A A A 


K 

A 

K 

A 

fe^S M) 

" 1 J J 1 J 1 J 



fej % fp> 


RlRTOT^g 

(LED) ffs (<m 1^ p-n WW I 

^^TtfRg^TO I (^W)fei 
v£| <P>fD (LED) ^?T 'G ^I^F® C^NK RCilCE^ I 
WR?T WffR CT, p-n Wfs*l/R^ n ^fsf3«T $.G«l<luH 

to p ^p*im<( cs. vq 

^*iR«l»i I p ^5fsf3«T 'TO' CTO n TO ^/TO^TO TO*T ^TTOfTO ~*(U> I ^*iR«i»i RQkiT TO§ 


oc^m 

fej gi^i 


^4 + + e _ -*■ A A + ^CW5 TO^<p WtTR (CTO"), e“ ^cws ^csi'iuH A ^cws '^ 9 1^‘ R^cTO' TO! ,S 1TO‘^ l l^t^c' !> fW 
TO ‘ 5 TOT^ TO^" ’R tro^T Scvsfe'i (Excited State) TOTO «TTO I ^TOffcs TO«Tf x ffe t^gTO^ TOT 

froTO TO ^T TOSIT^ TOTO (Ground State) tTO“ TOR I 
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6 


LED jfgT 

^r^53K ^ 4<r?. $t«i<w3Fto*i twrf^s led wr i wnp 




m-> 


G^fk 

w p-n ^rrfw ^prgr ^mr ^?rc e i?‘ wn^rr^ <rf*ir *ifro* *ifro' to cto ^r i 

c^r PiPi<k*m teft p-n ww ^*i<r 4^# wrm 

<TO> I p ^5fsf3«T ' s TT®«Tf Wf ^?T ^Tf^s ^ J i3,G'sr$ p-n Wt°TOT *TO I CTtl C^pf^T 

w p <rr n to w *m *t% erm ^r ^ ^t 

’f^rt'jc^^f^TO'^rmi 4 wr??ro<r ^ nrc*r we& « csfro ^ ^r i wkto Pj<h^r 

^©f^c^ww ifl^R ^.C«1<^»1 'Q C5K *Tt?T ^Tt I 

^fsET tot i C5K ^^rr p tro> ^g«i<juH wtt n 
fro^- sfrfw^r i p ^ur ^ $c®h$h <rr^- i 

$w<wH gw ^iwr to i 

'5|^f < t ^ n ^f*J3t®T C3H '©Wf p ^s| 3TO' fTO> ^fSR 'TO' I 
^W4JjH « (3TTO ^ETO smz$ ^ft ^r I 

G^ifa C^t^~ ^ <lj<l^|^g 

wn^wsff^w, to, ^fa[*r$»isft, ^ ^'silPtt'o *tf^ « w ctW CTO <b<i^ ^r i 

4^° 

# 




7 &T3- 


S' 


\ \ 

l^ - m a^ 



i^rns 
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i i 44 ^ i 44 femw 

£|4t4 0.85mA 44?. ^ £|4t4 0.05mA, ^T?£fT^ sm « 
£(4t4 f4444> , ® e t4 s a C44 4>4 i 

^srrwr wrf^r, 

Ie = Ic +Ib 
=> Ic = Ie -Ib 
^>I C = 0.85-0.05 
.'. Ic= 0.8 mA (Ans.) 

mm, 


R<iw '§ e R> d — Ie. 

C 


44TC4, 

f^S’TtW £(414 Ie = 0.85mA 
^£(^I b = 0.05mA 
£[4t4 I c =? 
f44W , ® e t4 y a = ? 


a = ■ 


0.8mA 


0.85mA 
.’. a = 0.94 (Ans.) 

4, i 20mA 18mA 

gf^r^ Rtemt c^h i &Hfe>Gic44 ^f*r gmtm m w? 

mmrwtfm, 

Ie = Ic +Ib 
=> Ib = Ie — Ic 
=> Ib = 20- 18 
.‘. Ib = 2 mA (Ans.) 

« i 44#tlmfw s 5t44l c = 5mA, I B — lOOpA^T 
a, p 44? Ie 44 '414 f4% 4>4 i 

mmrwift, 


4«nt4, 

1484144 4414 Ie = 20 mA 
4?2ft44 4414 Ic= 18mA 
^ 4414 I B = ? 




p= 


5x10 


-3 


44K4, 

I c = 5mA=5xl0" 3 A 
Ib= 100pA=10xl0"' 
a =? 


100x10 ' 
.’. P = 50 (Ans.) 
a 


'aim, P = 


50 = - 


1-a 

a 


1-a 
=> a = 50-50a 
=> 51a = 50 

.'. a = — = 0.98 (Ans.) 
51 

’'arftW, I F = I R + l r 


I E =100x10 


+ 5x10 


-3 


.’. I E =5.1x10 3 A = 5.1mA (Ans.) 


8 i m ^ 4?m4 4£4t5 i 

0.95mA 44? £(414 0.05mA f^lPTlW £(414 W? 


mmrwtft, 

Ie — Ic +Ib 

=^> Ie = 0.95 mA+0.05 mA 
.*. Ie= 1.00 mA (Ans.) 


I c = 0.95mA 
^ ej^I B = 0.05mA 
f^rtw I[ =? 


<t l^T8^1W2Rt^ 10.0 mA^H smz<n.2 mA 
I 4 w ^ sm, <1*0 *ffa«\sH <RTC7S ^<T? 

AIe — Ale +AIb 


=^> AIb = AIe -Ale 
=> AI B = 10.0mA 
:. AIb = 2.8 mA (\ ' 


fe^TlW fifties 

AlE=10.0mA 

^iR^vs-i, 

Ale =7.2m A 
*#<T^T, AI b =? 


I C^K 8.0mA f^TtW £f<r^ *ffa«vafrl« Wti 7.0mA 

WlT^ I ^ *ffa«vsOI« ^ 




^Tf^TTf C^H 0.1mA I ftWT a £RK 



W I 

a = ^Ic_ 
AI C 


a 


.'. a : 


_7-0 
~ 8.0 

0.875 (Ans.) 


f^PTtW fifties *#<T^T, 

AIe =8.0mA 

Ale =7.0mA 

AI b =0.1mA? 

ftWT a=? *Tl'» P=? 


£|4t44f», e = ^A 

ai b 

n 7.0 
=>p = — 

0.1 

.-. p = 70 (Ans.) 

H I C^K§t4fst>iJfM^ OT ^Tlf^ >4f5r&f4 45lt^ 100|iAC«fW 
150(iA ->4 ^fto 4m 98 |jA C«1C4> 147|iA ->4 

^®T I *4 C+M 4 s 1w*C '3()l»l@R 5 (.+‘ t t i T +jls^l f+ , % 4^ I 


Al44l Wll^, 
A l r 


a = 


AIp 


a = 


49 |iA 


50 |aA 
.'. a = 0.98 (Ans.) 


4«nw, 

4W&I4 44^ 4l44's4, AI E 

=150|aA-100|aA=50|aA 
44??t%4 44^ 4l44's4, AI C 

=147 |j A-98 |j A=49 |j A 
44'«ol»iR- R 5 (. < p 44 vjiso a=? 
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i^r w ^rniw i wn;*ifa^rsr %*r*r ^ ^prrsT 

wsf ^ *if$t i 

gprcy^lfrlCTte wl^ifa4xr^c^ftf^^r^<[R^Rt<iMrwr^^m^ 

wgpiw^tCTft f^ 5 ! 5#% i?rwsmw?i wrw*rm 

ws £pr°vW wr i 

gtffifgggji fic*fr G*ilRi<p B)<pN flft> § 

gfgfrrifc^g W5 ^rn^s *w<R'&3i mu <« i 

^tntTo ysr^jar c*r ^ic^icm* £f^ ^?r, van^ ®t^v©t?r <Fttor ^«t i ^ c^r w ^r *1% 

w&m *m, wr 4<r $*et ^t ^M<r cm *r *\fa**\ ws ^ i 4 

(o)X 

^rNifg $ wr i ^r *n$t<M>H-*!ffi?r *iffar ^ jm 

^Tf^IT efSTlf^s ^ciic^ <7T, '"prgTC'T C^t ^T 'Q ^<lc<i*^(.<?<i C^lsT ftw*ft«T »fTT l 


?rtf*f i 

gnffg^r^(,<piM fa? cggjtg <?r. l = 
frt(.*IJ3 ^fc*lf*M^sf jt jg^J ^RC<PlMg 


4,1- 


JL- 


-&) 

7 \V 

>4*ll(.l. slfa^fa ggftrg <ri <K3 I 


v\7 


wr^fa^fsr ^T *m<! w’ffw ?lfa?r^*i<r fa«<r to i ^k<m<M fas%T c^t*T^< r 

frfafL WlpM>vs|?T'o$l4>lfe?r, L WfTLo^W^^ i 4T3fafa*fa<r 

^r 'Mr <ro : > 

frt<u 7 f°c < p|i>(.*i^i gjfalfLgfagM w*n^s(.33 ^r <pgii<p«i)° 

+X «lf ^<rf<f<T*fffaa //fi i^5<T^Rfs^fafa <fr?lt*M x ; 'Gxi ;^c?r, 

4= x 2 -*i. (!) 


Y 


x 

Y 



5J¥t ^fa 5' ^fa^TTFa .75 T 3 ’£f[M<[ x[* x’ 2 ; 

l= x 2 -x[ .(2) wr^m,*rc?rc8- *nt. 
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Xi = 


x[ + vt' 

1 f] 2~t 2 

Vl-v fc 

t . j 

X, + vt 


x 2 = 


(Theory Of Relativity And Astro Physics) 


X, + vt' 


Vl — v 2 / c 2 


(1) ‘Ts J 1^1<P?lC c r x; 'Q X 2 '5f[*T 


A> = 


X[ + vt 


Vl - V 2 / C 2 Vl - V 2 / c 2 
x' - x' 

=> 1^0 — 


=> Z/Q — 


Vl-V 2 /C 2 

L 

Vl-v 2 /c 2 


[•.•z = x; -x(] 


.-.L = LJ1 


(3) 


^w tfp*ir*n?r c*r, l<Lo;^K 

w*lhasG^ ^.TT <pgil<p«i )s 

^ epw "W 4^# ’tf^o «nw, 

1%rsr ^?r i ?nc*K^ wr 4^# <*f 

Jf'®'8*| ^*TC7T^r l f%¥ v C^f *\Wl W\H 


(o) 


m Ji-^j wr^rm i i 




*1*13 gfggtggi 

*rarw, *tM®r x'R^t'® i 

^TTC^s *«[** <MG<H ti I 'ai^lf^va ^sm *1* S' 4<T *I<M*M> ^BT 

<t^<lWd t; Wv S-^ »IOT W Ifll fe l(^p 

oJ$r 

T Y 

— 


-►X 


->x 


^ ^prtc<r *ra?r ^t to i 


t 0 -t 2 -t x .( i ) 


,GKf^r t = t 2 -t x iw 


t\ + 2 


vx 

c 


Vl -v 2 /c" 

t = t 2 -t 1 


d^°s 0 = 


, vx 

f 2 +^- 

c 

Vl - V 2 / c 2 


t = 


, vx 

/ l+ B 

Vl-v 2 /c 2 Vl-v 2 /c 2 


, vx 
t 2 + — 
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(Theory Of Relativity And Astro Physics) 


, VX , VX 

t H- 1 - 

^2 ' 2 *1 2 
/ = g C 

Vl-v ! /c 2 

t f — t f 

_ ^2 L _l 

Vl-v 2 /c 2 

, . (2) TO* W Vl -v 2 /c 2 *1* 1 4<r CSC* ^ t 

a/1 - v 2 /c 2 

wrsrat t 0 4<r cst* to i (2) ^ftwr i 

f^*i>gr ^ 'Q ?rc*u 

Mitt 

wmr wrf* «<r ^ ^R?ur i ^k, ^i<r 4<r c^r *r i tw 


:.t = 


l- 


'Q «mr i >4^ wr i 


6? 


v C^f I 


viw^R ^ « s'ffiws £mi 

ijj^STFs wtfgv w *i*Tm*m» w w?h ^ tot a « b-&r '*i 


firw <*ra* a 4*rn?r 


VA= v 


I ^TW?T *RT A TOlfi> -7 ^RT 4*?. 5 


« v^c^fwrwri 

c^ncto c*TOtfi> f _ v ^i (§r y B 

2 

.•.S^FTfcs.4 TOI*5TO^1®T*C*, t 


^ S' 


vs 




-^x 


-^•x 


'Q m A « m B *FT, 



niAVA= mBVB . (3) ^] , ^IT^ 5 T, 


5 ^t^Itr® 5 4* £|*m<p(«T t *C«T, v B = 



>t> A i4* C* 5 ! 'S vb= S ^>Ig^gm> B -i4* C* 5 ! I 


•( 4 ) 


t = 


t i£|* RR <lPlG*l *fl^, 


7- 


^TRR^RT %*RR<T S’^mmB « S^ftM^B 4*5*lTOl®rf 

f 


1 — 


(5) 


^rr (i) c«n^ *n$. 


v,=^ 


..( 6 ) 


(5) *Ts « (6) *Ts R^RR <R/R v^'S vg 4<f RR (3) R°s Rta *11$, 

- .(V) 


7 



2 

v 

y i 

2-^ 

c 


^T, m A =m B Jl- 
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±(t I I'Q cerjIIvo^W^IH^jr (Theory Of Relativity And Astro Physics) 

.(8) TO* W m^= ra 0 ^ TO* ms=m 


(8) w *nt, .'.« = - 


m, 


o 




'S* >|^|^gf E = me 2 <4* SRH: 

m 'Q ' 5 lTC«Tt?r ,if Fs> c CTfS' ‘*ff§% E = me 2 RC <1 I 

dP 

dt 

:. F = —{mv) .(1) [ v P = mv] 

dt 

wmrwm's wrf*, 

I T^TO^FTOgf^W^TTOfij ~W^W^dx 


A 

TO* *#*!%, E k = | F. dx 

e k =\^-{mv).dx 



)^c«tc^F^'sfK^#R:¥i] 




E k = | v (vdm + mdv) 


v 

.'. E k = | (v 2 dm + mvdvj . (2) 


^sca* ^ ^mr wrf*, m=- 


m, 


o 




4 W^TOf&*«*; v**ft** 


W TOf&* C**t; m = I 

.(3) 


2 2 

^TO^WTW, 7-^- = — 

c /?? 




' *1^, 

c 

vdv ml dm 
I" = -T — . ( 4 ) 
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I WtC’ITW W 'Q oto's ffMWT 


vdv 
> - 

c 2 

vdv 


;-— ] 
2 

dm 

— 

c J 

m 




(Theory Of Relativity And Astro Physics) 

ijj ~ 

(3)fi fftor ^fftf fftoi 

m 


dm 


m 


^ v ^ y 

=> mvdv = (c 2 - v 2 )dm ... ., 
(5) ^ totof W mvdv 4f ^flf (2) ^ ffto fit, 


( 5 ) 


.'. E k = |[v 2 dm + (c 2 - v 2 )dm] 

m 0 

m 

> E k = | ( v 2 dm + c 2 dm - v 2 dm ) 

m 0 

m 

> E k = |c 2 dm 

m 0 

> E k = c 2 (m- m 0 ) 


=> E k = me - m 0 c 

=> m 0 c 2 + E K = me 2 
=>R*I>®T '*rfw + = me 2 

(to *1%, E = me 2 (fifflto) 

aV 





= '*lf%= 'G Ek = 


^ir 


to to^ © 4f ?rflg 

4f# '®1ffff to f/to to^TR 'of 'G '®f^«T '»Tf i£|'® ^f 

Cf, WlMlf* (7KR tf^o 3.00 ‘ p TI<ic<i ft l cto '®tff J tf Ito'o '5fl£«Tff J toff Cf% *jpG ft'GfTf 

vsH^f toto wtot tofff C^R to ^STffRR I ^ Tff Cftf- 'STPTC's fM WM 4WG 
<R*r^*rrto i *toff to i 

I'jil 7 f°'^t° Cf 5 ! to 'G flRTCff tof tfof f>£f I CtoT fSf fto ftf ^Iff RfR 4f ° 

fTPTff to ^Cff 500 ©R ^f, tof ^ Cf£f CfR WHRlf Jf% c <4f Ci>C*l ctot I ^ffofTs Wlc^llc^ 

ot toff to* to ff^f, <Sf too tor ffcf, to f¥ ctoF cwv$ tonR ft i 4 mff 

to tor ft to Rwf roti i 

i fto (tot tofR Rtototo to tof^ Rto#f wrtoRf wn ttoff to/ft 5 ^ 


'sRffff ^r 1 ^mf?# ^Gfff ^rRf fW ffp ^ffr^©wff ^rto w 

^f^ 4f wr to ^ 1 c*w *to to ^ cf, ^taioan to ©M ^Mf c«n^ ft cfrf 

^f^tortofrw to^^f 1 ^f wrCTWf ^to^r^Tf^^Hftown^rrtofff^ifto^ to^ 
tof toto tto ^torto^^ ^^f 1 to(*r ^ 

eWfff^WfTf 1 ffffrtofjsrftocf^^ toc^wr^ftoGf^f ^^Gff^T'srtof "'tto wr 
"to ^ *to ^M^Tf wr ^ff©M f^ ^r Ms 1 
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(Paper Math Solution 

ie i w 'e c^tirf^^Wgffwr 


5 i 5 gm «t<!<r *1% ^ i 

wmrwift, 

^«rn7T, 

wr, m = 5gm= 5xl0' 3 kg 
C^t, c = 3x 10 8 m s ' 1 


E = me 2 

=>E = 5x10' 3 x(3x10 8 ) 2 
=>E = 4.5x10 14 J 


t-. 4.5 xlO 14 

E=-77T eV 


8 i t£i<pfD 3 (,<pu><i 100m I sc'wfD 'C^t^T 

wa «rt4C5T 4fi>?r Mr 99.5m ■snTi i •sic^tsHS-si 


*1%, E =? 


L 


L -^ 


1.6x1 O' 19 
.'. E = 2.8xl0 33 eV (Ans.) 

*1 CM 4^!# W M?T CTlfr 4<r *tf^?T1WT I 


• 99.5 = 100J1- 


(3 xlO 8 ) 2 


99.5 

Too 


<k.<pu 5^ Ml, L 0 = 100m 

<1C.4C.i3<1 Mt, L = 99.5 
wim <m, c= 3 xio 8 ms -1 
<jc.-4cg<) c^r, v = ? 


= Jl- 


8 \2 


(3x10 ) 



.-. ^ = 0.866 (Ans.) 
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3 i 1.4 xl0 5 eV '»?r 'Sifts' Cff 

^?r i 

K = (m-mo) c 2 
=> 2.24x 10 14 =(m- 9.1 x 10 " 3 ') 
x (3xl0 8 ) 2 
2.24 x 10~ 14 


^ I _8 s I0.85c C<R?t 

^C<! Wll[ I 


=^> m-9.1x10 - : 

(3 x 10 s ) 2 

=>m-9.1xl0“ 31 =2.488xl0~ 31 
=>m = 2.488xlOr 31 +9.1xl(T 31 Kg 
m = 11.58xlO“ 31 Kg(Ans.) 

m = 


4«ri7?T, 

K=1.4xl0 5 eV 
=1.4xl0 5x 1.6x 10 I9 J 
=2.24x10" 14 J 

ftw ^ mo = 9. l x 10 ' 31 kg 
(PT4, C=3xl0 8 ms _1 
^r, m =? 
wn, v =? 


t = 


tn 


1- 


=>t = 


=>t = - 


3x10 


1- 


(0.85c) 2 


m, v = 0.85c 
to = 3xlO' 8 c 
t = ? 


3x10 


Vl-v 2 /c 2 


Vl-0.85 2 
/. t = 5.69 x10” 8 s (Ans.) 



(Ans.) 
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